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Foreword 

By 

MAJOR  GENERAL  C.  C.  WILLIAMS,  U.  S.  A. 
CHIEF  OF  ORDNANCE 

HE  PROBLEM  of  Ordnance  in  the  World 
War  was  the  problem  of  mobilization  and  co- 
ordination of  science  and  industry  with  the 
military  establishment.  The  scope  of  our 
effort  was  as  broad  as  American  industry, 
and  it  reached  to  the  foundations  of  scientific 
research  and  knowledge.  Although  the 
Ordnance  Department  did  not  monopolize 
either  field,  it  is  safe  to  say  that  no  other  component  of  the  war 
machine  carried  its  responsibilities  and  effort  as  to  design  and 
invention,  or  production,  into  so  many  channels,  or  projected  them 
upon  so  vast  a  scale. 

Our  undertaking  was,  indeed,  at  once  so  varied  and  so  pro- 
digious that  few  persons  could  possess  the  knowledge  to  pass 
judgment  upon  it  intelligently.  I  remember  upon  one  occasion 
listening  to  the  complaint  of  a  fellow  officer  anent  the  lack  of  sym- 
pathy entertained  by  the  public  for  the  work  of  our  corps.  It  was 
during  the  days  that  the  Browning  gun  was  "on  paper."  Another 
officer  present  picked  up  from  my  desk  a  paper-weight  made  of  a 
seventy-five  millimeter  shrapnel  shell  cross-sectioned.  Turning 
the  smoothly  machined  exterior  of  the  steel  jacketed  shell  toward 
him,  he  said,  "General,  this  is  what  the  public  sees  of  our  product. 
But  this  is  what  that  product  really  is."  Quickly  he  turned  toward 
him  the  cross-section  revealing  the  interior  mechanism  of  the  shell ; 
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seventy-three  component  parts  made  with  all  the  precision  and 
delicacy  of  a  watch. 

But  not  only  must  we  expect  the  public  to  fail  in  understanding 
of  the  scope  and  difficulty  of  our  work.  Do  we  not  know,  our- 
selves, from  actual  experience  that  extremely  few  officers  of  the 
corps  could  embrace  the  entire  field ;  could  give  of  their  own  knowl- 
edge a  worth  while  opinion  of  how  well  or  how  poorly  we  meas- 
ured up  to  the  whole  job.  Each  man  knew  his  own  specialty ;  knew 
the  progress  of  his  branch,  section,  division,  or  plant,  or  the  few 
items  of  materiel  included  within  his  work.  But  only  an  extremely 
few  could  view  the  entire  field,  from  tanks  and  tractors  through 
field  artillery  and  railway  artillery,  trench  mortars,  pyrotechnics, 
small  arms  and  grenades  to  clinometers,  alidades,  protractors,  steel 
helmets  and  harness.  When  your  problem  is  the  production  of 
200,000  separate  components  in  more  than  5,000  different  plants, 
with  those  parts  or  items  ranging  from  feed  bags  and  star  shells  to 
complete  trains  of  railway  artillery,  the  judge  who  can  competently 
say  what  your  progress  has  been  must  indeed  have  a  profound 
knowledge  of  the  field. 

It  was  my  fortunate  experience  to  view  the  work  of  our  corps 
both  in  France  and  at  home.  For  the  first  ten  months  of  the  war  I 
was  with  the  American  Expeditionary  Force.  For  the  rest  of  the 
time  it  was  my  duty  to  keep  in  constant  review  the  fruits  of  your 
labor  at  home.  Of  such  knowledge  I  say  that  you  did  exceedingly 
well  and  that  I  am  proud  to  have  worked  with  you  in  this  war. 

I  say  this  utterly  without  thought  of  any  personal  responsibility 
for  that  success.  The  tribute  is  not  to  me.  It  is  not  alone  to  the 
Army  Ordnance  Department  of  the  regular  establishment  nor  to 
the  Ordnance  officers  of  the  Temporary  Army.  It  is  to  American  in- 
dustry and  engineering,  to  American  science,  that  the  credit  for  this 
achievement  must  be  given.  It  was  American  industry  and 
science  that  were  on  trial.  The  ninety-seven  officers  of  the  Ord- 
nance Department  of  the  regular  Army  and  the  government 
arsenals    they    administered    could    never    have    dominated    this 
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work;  have  won  the  success  or  caused  the  failure  of  the  5,000  of- 
ficers from  civilian  life  and  the  5,000  private  industrial  plants  that 
were  incorporated  in  the  organization  for  the  period  of  the  war. 
The  enlistment  of  industry,  equally  with  the  draft  of  man-power, 
was  a  success.  And  for  that  I  thank  you,  the  administrative 
directors  and  the  engineering  advisors  of  American  industry  who 
came  into  the  service  of  the  Ordnance  Department  during  the  war. 

It  is  probable  that  the  Army  Ordnance  Department  exercised 
direction  over  a  greater  physical  power  than  was  ever  concen- 
trated upon  a  single  purpose  in  the  history  of  the  world.  The 
happy  attainment  of  our  objectives  in  the  war  within  nineteen 
months  gave  insufficient  time  for  the  complete  development  of  that 
power.  Proper  strategy  required  the  projection  of  the  Ordnance 
program  upon  a  scale  designed  to  secure  an  ultimate,  overwhelm- 
ing and  continuous  rate  of  production  rather  than  a  lesser  rate  of 
production  at  an  earlier  date.  Obviously  a  housewife  could  buy  an 
oven  and  bake  six  loaves  of  bread  in  less  time  than  a  bakery  could 
be  built  and  provision  made  for  the  needs  of  an  entire  city.  But 
the  rate  of  production  from  the  housewife's  oven  would  never  feed 
the  city.  The  Ordnance  objective  was  a  rate  of  production  ade- 
quate for  an  Army  of  5,000,000  men.  That  program  was  dictated 
to  the  Ordnance  Department  by  the  General  Staff  in  accordance 
with  its  man-power  program.  To  win  that  objective  we  had  to 
allot  time  for  the  building  of  plants  capable  of  such  rate  of  pro- 
duction. We  had  to  obtain  designs  and  even,  where  necessary,  dis- 
card existing  designs,  to  get  manufacturing  methods  on  a  basis 
permitting  of  such  rate  of  production.  We  could  not  sacrifice  pro- 
duction in  1920  to  force  a  quicker  but  lesser  rate  of  production  in 
1918.  We  were  building  to  make  ultimate  victory  absolutely  cer- 
tain and  there  never  was  a  moment  when  the  Ordnance  program 
did  not  guarantee  the  ultimate  defeat  of  Germany. 

Under  such  a  policy  it  was  inevitable  that  the  attainment  of 
victory  within  nineteen  months  would  leave  the  Ordnance  program 
unfinished  in  certain  respects.     However,  within  that  period  we 
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effected  the  complete  mobilization  and  perfected  the  co-ordination 
of  science  and  industry  with  the  war  machine,  we  produced  muni- 
tions of  certain  classes  in  unprecedented  quantities,  we  developed 
and  supplied  materiel  of  such  superior  design  as  to  receive  the 
praise  of  our  allies  and  the  acknowledgment  of  our  foes  and  we 
stood  ready,  during  the  month  the  armistice  was  signed,  to  turn  on 
the  taps  at  full  force  that  had  been  made  ready  to  provide  a  flow  of 
munitions  such  as  no  nation  had  ever  attempted.  The  fact  that  the 
American  munitions  program  alone  was  greater  than  that  which 
Germany  could  attempt  after  thirty  years  of  preparation  for  war  is 
apparently  little  realized  in  this  country.  But  I  have  no  doubt  that 
it  was  realized  in  Germany  and  that  such  realization  substantially 
contributed  to  victory  by  its  reaction  upon  the  minds  of  the  military 
masters  of  the  German  empire. 

I  repeat,  this  achievement  and  this  contribution  to  victory  is 
more  largely  to  be  laid  to  man-power  and  brain-power  mobilized  in 
the  service  of  the  Ordnance  Department  than  to  any  other  single 
source.  Your  reward  for  service  to  country  might  well  be  in  your 
realization  that  your  ability  was  a  part  of  the  composite  mind 
which,  at  the  moment  of  victory  was  bringing  forth  the  strength 
of  thousands  of  industrial  plants  and  the  might  of  millions  of 
American  workmen  and  workwomen,  to  transmit  that  incalculable 
force  three  thousand  miles  oversees  to  Chateau  Thierry  and  St. 
Mihiel.  Nor  could  the  power  of  our  country  have  been  made  effec- 
tive except  as  this  composite  mind  harnessed  science  and  industry 
in  the  service  of  the  war  machine. 

The  design  of  Ordnance  is  a  highly  specialized  science  and  its 
production  a  highly  specialized  industry.  As  a  science  it  possesses 
a  history  of  research  and  experimentation  that  reaches  back  hun- 
dreds of  years  beyond  the  earliest  dates  recorded  in  other  fields  of 
scientific  knowledge  applied  in  modern  industry.  The  mastery  of 
Ordnance  design  requires  a  command  of  that  mass  of  scientific 
fact.  It  requires  the  devotion  of  a  life-time  of  study  and  research 
to  the  science  and  it  is  utterly  impossible  to  improvise  a  master  in 
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Ordnance  design,  no  matter  how  well  equipped  with  general  scien- 
tific or  engineering  knowledge  your  candidate  may  be.  In  the 
United  States  knowledge  of  the  science  of  Ordnance  was  confined 
to  a  very  few  men,  hardly  more  than  a  score  were  available  for  the 
design  of  Ordnance  who  could  qualify  as  experts  in  the  broad  field 
it  was  necessary  to  cover. 

The  art  and  industry  of  Ordnance  production  was  equally 
restricted  in  the  United  States  before  its  entrance  into  the  war. 
The  production  of  Ordnance  materiel,  with  the  exception  of  small 
arms,  was  practically  limited  to  the  six  government  arsenals 
and  two  private  plants.  How  restricted  a  field  of  production  this 
was  is  shown  by  the  fact  that  at  the  time  of  the  signing  of  the 
armistice  there  were  5,000  plants  throughout  the  United  States 
working  on  direct  contracts  for  the  production  of  Ordnance  mate- 
riel. The  restriction  was  the  greater  also  because  conditions  and 
methods  in  the  government  arsenals  differed  so  greatly  from  those 
obtaining  with  private  enterprise. 

The  problem  of  the  Ordnance  Department  was  to  nationalize 
this  specialized  science  and  industry,  to  apply  it  in  a  field  where  it 
could  absorb  and  employ  the  knowledge  and  talent  of  scientists, 
engineers  and  industrial  experts  from  all  sections  of  the  country 
and  from  many  different  channels  of  industry.  That  was  the  first 
and  most  difficult  step.  That  accomplished  and  the  directing  organ- 
ization established,  it  was  possible  to  concentrate  the  incalculable 
power  of  industrial  America  upon  the  production  of  munitions  for 
the  winning  of  the  war. 

How  was  this  accomplished?  By  the  devotion  to  duty  of  the 
six  thousand  commissioned  officers  who  served  during  the  war  in 
the  Ordnance  Department.  As  I  have  said  it  is  impossible  to 
improvise  an  Ordnance  expert.  Engineers  who  had  won  fame 
and  success  in  private  enterprise  and  were  masters  in  their 
field  came  into  the  Ordnance  Department,  frequently  with  a  rank 
far  below  their  deserts,  and  willingly  confined  their  effort  to  some 
task  proportionate  to  but  a  fraction  of  the  problem  they  had  mas- 
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tered  in  their  own  field.  Without  hope  of  proper  reward  they 
labored  to  make  whatever  contribution  they  could  to  their 
country's  cause.  Thus  we  secured  our  improvised  "experts"  in  Ord- 
nance design,  by  squeezing  within  a  narrow  compass  in  the  field 
of  our  specialty  the  broad  and  commanding  knowledge  of  these 
scientists  and  engineers  from  other  fields. 

From  the  industrial  field  we  received  a  generous  contribution  of 
the  best  ability  of  the  country.  Men  came  to  unfamiliar  tasks,  to 
buy  and  procure  unfamiliar  materials  in  markets  where  no  supply 
existed.  Without  a  lamp  or  a  ring  they  had  to  produce  Aladdin's 
genii  to  bring  forth  these  hundred  thousand  separate  items  of  fight- 
ing materiel.  They  had  to  provide  plants,  to  teach  methods  which 
they,  themselves,  often  had  to  learn  anew.  The  personnel  had  to 
be  improvised  to  care  for  the  inspection  of  this  prodigious  volume 
of  varied  material,  to  prove  it  with  firing  tests  at  Aberdeen  and 
elsewhere,  to  develop  it  from  the  first  model  through  to  the  point 
of  successful  quantity  production.  The  intricate  problem  of 
supply  to  armies  in  the  field  had  to  be  worked  out,  largely  by  a 
personnel  new  to  the  task. 

When  I  survey  the  extent  of  that  labor  you  performed  in  your 
country's  interest,  I  deplore  the  inadequacy  of  any  tribute  it  is 
within  my  power  to  pay  your  service. 

This  volume  is  a  souvenir  of  your  service,  a  remembrance  of 
the  past,  yet  in  writing  the  foreword  of  it  I  want  also  to  speak  of 
the  future.  Your  labor  was  no  less  for  the  security  of  your  country 
in  the  emergency  now  passing  than  for  its  safety  in  the  future.  For 
if  we  happily  have  ended  wars  by  the  winning  of  this  one,  your  con- 
tribution to  that  victory  has  given  your  country  security;  and,  if 
war  hereafter  should  prove  unavoidable  for  our  country,  then  the 
lesson  you  have  learned,  the  knowledge  you  have  acquired  in  your 
labor,  should  safeguard  the  nation  against  the  danger  of  ever  again 
entering  upon  a  great  war  without  knowing  how  to  shift  indus- 
trial power  quickly  to  war  channels.  With  the  ability  to  effect  that 
transition  quickly,  with  adequate  provision  for  it  made  in  advance 
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of  the  emergency,  I  should  never  fear  for  the  safety  of  our  country. 
But  lack  of  preparedness  in  that  respect  will  ever  be  our  country's 
greatest  weakness  and  gravest  danger  so  long  as  the  possibility  of 
war  exists.  Avoidance  of  that  danger  lies  largely  in  the  possibility 
of  continuing  a  proper  contact  between  that  branch  of  the  military 
establishment  charged  with  the  provision  of  munitions  and  the 
industrial  world.  If  that  contact  is  to  be  maintained  it  must  be 
largely  through  your  interest. 

Therefore,  I  ask  you,  when  you  return  to  civil  life,  strive  to 
retain  a  consciousness  of  this  problem  we  have  faced  together  dur- 
ing the  war.  You  have  come  to  realize  that  as  scientists,  engineers, 
directing  forces  in  the  field  of  industry,  yours  is  the  command  of 
a  source  of  power  that  is  vital  to  your  country  in  time  of  war. 
Stand  ready  to  return  to  your  posts  and  so  keep  fresh  your  interest 
in  the  military  establishment,  especially  as  regards  its  contact  with 
industry,  that  you  will  always  be  an  influence  to  keep  your  country 
prepared  for  the  transition  whenever  it  becomes  necessary. 
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HEN  JAMES  WATT,  pondering  upon  the 
power  that  lifted  the  lid  from  his  mother's 
tea  kettle,  first  formulated  those  principles 
which  today  underlie  the  construction  of 
steam  engines,  the  science  of  Ordnance  was 

hoary  with  age.  Its  roots  ramble  back  to 
the  days  of  catapults,  bows  and  arbalests. 
The  wisdom  of  ancient  China  advanced  it 
♦to  a  stage  we  can  only  conjecture,  for  it 
antedates  authentic  historical  record.  When  was  the  birth  of  the 
science  of  Ordnance  is  lost  to  the  knowledge  of  man. 

Ordnance  has  remained  an  isolated  science  throughout  the  ages. 
Its  child,  ballistics,  the  science  of  the  motion  of  projectiles,  has 
little  if  anything  in  common  with  the  sciences  applied  in  modern 
industry.  The  calculation  of  stresses  with  artillery  and  the  for- 
mulae of  explosives  and  propellants  bear  little  kinship  to  knowl- 
edge in  other  branches  of  physics  and  chemistry.  In  its  industrial 
processes  Ordnance  travels  far  from  the  beaten  path.  For  example, 
since  steel  is  used  in  the  manufacture  of  cannon,  as  it  is  in  bridges 
and  skyscrapers,  and  the  United  States  is  a  great  producer  of  steel, 
it  was  expected  by  many,  that  it  would  during  the  war,  become  a 
great  producer  of  cannon  with  little  difficulty.  But  the  steel  of 
cannon  is  subject  to  pressures  incomparably  greater  than  those 
encountered  in  the  ordinary  uses  of  steel.  So  to  forge  cannon  steel 
the   vast   equipment  of  industry  must  be  put  aside  and  a  special 
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press  provided  that  does  not  hammer,  but,  with  vastly  greater 
pressure  squeezes  and  anneals  the  huge  ingots.  Special  processes 
are  employed  for  the  cooling  and  tempering  of  the  steel.  The 
cannon  is  built  up,  tube  upon  tube.  One  steel  jacket  is  shrunk 
upon  another.  It  is  wire  wound  so  tightly  that  its  normal  state 
is  abnormal  contraction.  Thus  is  the  steel  made  to  withstand 
extreme  pressures.  But  the  beaten  path  of  industrial  process  is 
left  almost  at  the  outset  in  this  strange  manner  of  fitting  steel  for 
use  in  cannon.  The  standard  tools  and  equipment  of  industry  are 
almost  useless  here.  The  task  is  unlike  any  taught  by  the  industry 
of  peace. 

When  resort  to  force  is  made  the  reliance  of  national  existence, 
the  science  of  Ordnance  is  a  priceless  jewel.  But  it  is  without  value 
save  to  wage  war.  The  proficiency  of  any  nation  in  this  strange 
science  therefore  is  proportionate  to  its  devotion  to  the  art  of  war. 
To  become  experts  in  Ordnance  men  must  give  their  lives  to  master- 
ing the  principles  of  a  science  uncovered  by  thousands  of  years  of 
experimentation  and  when  mastered  they  can  find  no  other  use 
for  this  knowledge  than  in  the  service  of  their  country  for  the  sole 
purpose  of  making  war,  except  in  the  very  limited  field  of  muni- 
tions production  for  commercial  purposes.  The  most  superficial 
consideration  of  the  history  of  the  United  States  since  the  days 
of  the  War  of  the  Rebellion  must  convince  one  that  its  political 
atmosphere  offered  little  to  encourage  development  in  the  science 
of  Ordnance  or  the  dissemination  of  knowledge  anent  Ordnance  to 
any  considerable  number  of  American  citizens.  The  fact  is.  not  a 
handful  of  them  were  instructed  in  it.  Practically  nothing  what- 
ever was  done  to  so  connect  Ordnance  with  the  industries  of  peace 
that  the  national  industrial  strength  could  be  absorbed  for  the 
production  of  ordnance  materiel  in  time  of  war. 

On  April  1st,  1917,  fifteen  Ordnance  officers  sat  at  desks  in  four 
rooms  of  the  War  Department.  Outside  of  Washington  were 
eighty-two  other  Ordnance  officers,  for  the  most  part  divided 
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among  the  eleven  government  arsenals  that  produced  all  the  muni- 
tions for  the  United  States  Army.  This  staff  of  men  possessed 
practically  all  the  knowledge  of  the  science  of  Ordnance  that  was 
at  the  command  of  the  War  Department.  They  were  not  the  heads 
of  the  organization.    They  were  the  whole  organization. 

On  April  7th,  1917,  Congress  declared  war  against  the  Imperial 
German  Government.  This  staff  of  ninety-seven  officers  running 
the  eleven  Government  arsenals,  became  an  organization  of  5,800 
commissioned  officers  directing  the  production  of  munitions  in 
5,000  main  plants  on  a  scale  that  called  for  the  completion  within 
two  years  and  three  months,  of  an  Ordnance  program  involving 
the  expenditure  of  thirteen  billions  of  dollars  or  one  half  the 
amount  spent  by  the  United  States  Government  for  every  purpose 
whatsoever  from  the  date  of  its  foundation  until  April  6th,  1917, 
including  the  total  costs  of  the  Revolution,  the  War  of  1812,  the 
War  of  the  Rebellion,  the  Spanish  War  and  all  others.  And  all 
this  within  the  high-walled  science  that  scarce  rubbed  elbows  with 
the  industrial  world.  Had  ninety  percent  of  this  organization  been 
called  upon  to  master  the  Chinese  language  in  the  nineteen  months 
we  were  at  war  with  Germany,  the  task  would  have  been  easier 
than  the  one  set  them. 

Let  us  consider  what  was  their  specific  responsibility,  that  is  to 
say  the  materiel  they  were  to  design,  produce  and  distribute.  An 
appreciation  of  this  cannot  be  better  given  the  laymen  than  in  the 
words  of  John  H.  VanDeventer  who  wrote  in  Colliers'  Weekly: 

"What  is  Ordnance  ?  A  storming  battalion  was  going  over  the 
top.  The  men  had  steel  helmets,  hand  grenades,  bayonets  and 
service  rifles.  Their  rifle  cartridges  were  held  in  clips  and  carried 
in  ammunition  belts.  The  officers,  automatic  pistols  in  hand  went 
forward  fearlessly.  Phosphorous  grenades  were  being  thrown  into 
suspected  dugouts,  forcing  their  choking  occupants,  hands  up,  into 
the  open.  Some  of  the  boys  were  'digging  in'  with  intrenching  tools 
A  trench  periscope  was  stuck  in  the  side  of  a  shell  crater,  enabling 
its'  occupants  safely  to  observe  the  movements  of  the  enemy.  All 
of  these  implements  were  furnished  by  Ordnance. 
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"Machine  guns  searched  out  the  enemy,  firing  nickle- jacketed 
bullets  at  the  rate  of  600  a  minute.  Each  gun,  light  enough  to  be 
carried  by  one  man,  developed  more  power  than  a  racing  auto- 
mobile. Up  came  the  ammunition  boxes  containing  the  cartridge 
belts.  One  battery  of  machine  guns  was  carrying  on  'indirect  fire/ 
By  means  of  panoramic  sights,  clinometers,  transits,  angle-of -sight 
instruments,  alidades,  squares,  protractors  and  special  rulers  the 
gunners  aimed  these  weapons  at  their  unseen  target.  Back  of  the 
machine-gun  operators  were  the  carts  and  voiturettes,  ready  to  re- 
ceive the  guns,  tripods  water  boxes  and  empty  ammunition  boxes 
and  hurry  them  away  to  another  location.  All  of  this  material 
came  from  Ordnance. 

"Miniature  cannon,  the  37  millimeter  'machine  gun  extermina- 
tors' were  wheeled  into  position  where  their  one  pound  projectiles, 
resembling  overgrown  rifle  cartridges,  destroyed  the  enemy's  ma- 
chine-gun nests.  These  guns,  their  ammunition,  and  their  auxilliary 
equipment,  the  whole  involving  over  2,500  separate  components, 
were  from  Ordnance. 

"A  barrage  was  being  thrown  from  our  light  field  guns  of  75 
millimeter  calibre.  Tons  of  shell  were  required  for  this  barrage 
and  every  fifteen  pounds,  representing  a  single  round,  was  a  com- 
plicated mechanism  provided  by  Ordnance,  comprising  seventy- 
three  separate  and  distinct  component  parts  and  embodying  the 
highest  developments  of  science  and  skill.  Back  of  these  light 
field  guns  were  the  miscellaneous  vehicles;  tractors,  ammunition 
wagons,  caissons,  limbers,  supply  trucks — 264  of  them  to  the  artil- 
lery regiment.  All  of  them  were  from  Ordnance,  as  were  the  feed 
bags,  horse  covers,  bridle  sets,  brushes,  saddletrees,  straps,  harness 
sets,  etc.,  that  outfitted  such  horses  as  were  used. 

"Out  of  the  smoke  lumbered  the  tanks — crawling  forts,  built 
and  armed  by  Ordnance.  Overhead  our  fighting  planes  started 
out.  The  machine  guns  that  armed  them,  the  mounts  on  which 
these  guns  were  placed,  the  synchronizing  mechanism  that  enabled 
them  to  shoot  through  the  propellor  path  without  hitting  a  blade, 
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the  electric  warmer  that  kept  the  oil  in  the  guns  from  freezing,  the 
counting  device  that  told  how  many  shots  were  left  in  the  belt,  the 
special  incendiary  armor-piercing  bullets  and  their  special  dis- 
integrating cartridge  belts — all  of  them  came  from  Ordnance. 

"Infantrymen  were  throwing  rifle  grenades.  Fitted  to  the 
muzzles  of  their  rifles  were  miniature  mortars  which  held  the  gre- 
nades so  accurately  that  the  rifle  bullet  which  passed  through  the 
central  hole  in  the  grenade  and  which  ignited  its  primer  continued 
onward  with  hardly  lessened  velocity  toward  the  enemy,  followed 
by  the  grenade  itself.  A  battery  of  trench  mortars  were  hurling 
somersaulting  shells  filled  with  deadly  TNT,  each  fitted  with  a 
fuse  that  would  detonate  by  impact  no  matter  in  what  position  it 
struck.  Flying  overhead  were  the  heavier  trench  mortar  bombs, 
each  of  them  carrying  ninety  pounds  of  high  explosive.  Little  and 
big,  these  bombs  and  the  mortars  that  projected  them  came  from 
Ordnance.  Batteries  of  155-millimeters  (6  inch)  howitzers,  out- 
ranging the  enemy's  light  field  guns  were  pouring  forth  their  fire 
of  destruction.  Some  of  them  mounted  directly  upon  motorized 
Ordnance  tractors,  and  climbed  in  and  out  of  seemingly  impossible 
ditches,  stopped,  fired  their  shot  and  again  proceeded.  Portable 
machine  shops,  compressed  into  the  space  of  motor  truck  chassis, 
sped  here  and  there  to  render  first  aid  to  damaged  guns.  Ammuni- 
tion trucks,  supply  trucks,  spare  parts  trucks,  observation  trucks, 
motorized,  and  caissons  and  limbers  of  all  sizes  were  either  parked 
in  service  on  their  batteries  or  were  moving  into  position.  Eight- 
inch  howitzers  on  wheels  raised  their  ugly  snouts  toward  heaven 
that  they  might  send  their  selected  targets  to  hell.  Fifteen-  and 
twenty-ton  tractors  pulled  these  heavy  monsters  about  with  ease 
over  fields  and  ditches.    All  these  things  belong  to  Ordnance. 

"Overhead  the  throb  of  an  enemy's  plane  brought  our  antiair- 
craft service  into  play.  Complicated  instruments,  products  of 
Ordnance,  were  sighted  upon  the  plane,  determining  its  altitude, 
speed  and  direction  and  taking  into  account  the  windage  and  the 
trajectory  of  the  shell,  predicting  its  position  at  the  moment  of  fire. 
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Up  went  a  salvo  of  antiaircraft  shell,  each  one  fitted  with  a  special 
fuse  so  delicate  in  action  that  contact  with  the  thin  fabric  of  the 
airplane  wing  was  sufficient  to  explode  it,  and  yet  so  designed  that 
accidental  dropping  upon  the  ground,  in  handling,  would  not  cause 
detonation. 

"Still  farther  back  were  the  monster  railway  mounts  from 
eight-inch  to  sixteen-inch  caliber.  Each  battery  of  these  mobile 
monsters  was  accompanied  by  its  quota  of  ammunition  cars,  spare 
parts  cars  and  railway  machine  shops,  all  furnished  and  designed 
by  Ordnance.  Night  came  and  bombing  planes  started  out,  each 
fitted  with  a  release  mechanism  that  held  fused  and  loaded  bombs — 
a  dozen  or  more  of  them — and  which  dropped  them  .one,  two  at  a 
time,  three  at  once  or  all  together,  as  desired.  Each  plane  had  its 
bomb  sight,  an  instrument  which  told  the  bomber  when  to  release 
his  ^gg'  so  that  it  might  find  its  desired  mark  a  mile  or  more  be- 
low. Release  mechanism,  bomb  sight  and  bombs,  all  came  from 
Ordnance. 

"Signal  lights  and  rockets  displayed  red,  white  or  green  signals 
or  'caterpillar'  combinations.  Powerful  illuminants  suspended  from 
parachutes  made  No  Man's  Land  as  bright  as  day.  Signal  stars 
shot  from  signal  pistols  told  the  positions  of  patrols.  Back  from 
their  successful  mission  came  the  bombing  planes,  flares  fastened 
to  their  wing-tips,  lighting  the  landing  field.  All  of  these  varied 
pyrotechnical  displays  were  the  products  of  Ordnance." 

Yet  this  statement  but  lists  the  products  of  Ordnance.  It  tells 
nothing  of  the  story  beneath,  which  is  the  work  of  Ordnance. 
To  continue  the  story :  Artillery  provision  is  required  for  an  Army 
of  5,000,000  men.  In  thirteen  years  the  government  arsenals  have 
produced  precisely  as  many  guns  of  one  caliber  called  for  in  the 
program  as  must  now  be  produced  each  month.  Or  again,  with 
other  calibers,  not  a  single  gun  has  ever  been  produced  in  the 
United  States.    There  is  not  even  a  design,  a  gun  on  paper. 

We  must  borrow  plans  from  our  friends  the  French.  But 
their  measurements  are  different.      Their  drawings  must  all  be 
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changed  to  conform  with  standardized  American  shop  practice. 
We  have  no  plant  where  this  gun  can  be  built,  nor  even  an 
operating  personnel  to  undertake  the  task  of  building  and  run- 
ning such  a  plant.  Negotiations  are  opened  with  a  group  of  men 
successful  in  the  manufacture  of  automobiles.  The  facilities  of 
their  plants  are  fully  absorbed  with  the  production  of  war  materials 
of  other  sorts.  But  they  agree  to  build  a  plant  for  the  manufacture 
of  one  part,  roughly  one-third,  of  the  particular  gun  in  question, 
if  Ordnance  will  finance  them  and  aid  them  with  raw  materials  and 
labor.  On  a  bare  tract  of  land  work  is  begun.  In  three  months' 
time  the  plant,  covering  thirteen  acres  of  ground  is  completed. 
Next  six  millions  of  dollars  worth  of  machine  tools,  specially  de- 
signed and  built  for  this  work,  are  installed.  Shop  men  turn  their 
hands  to  the  making  of  a  mechanism  of  French  design  such  as 
was  never  produced  by  American  mechanics  before.  In  one  pro- 
cess two  borings  are  made  in  a  steel  tube,  seven  feet  in  length  and 
these  must  run  parallel  for  the  whole  length  without  a  deviation 
of  more  than  one  two-thousandths  of  an  inch.  Beset  with  shortages 
in  labor  and  raw  materials,  this  force  of  men  must  learn  this  un- 
familiar task  and  perfect  their  shop  practices  until  they  can  turn  out 
this  intricate  mechanism  as  though  they  were  Ford  automobiles. 
When  this  has  been  accomplished,  one-third  of  one  of  the  guns  of 
the  artillery  program  has  been  provided.  Multiply  this  task  by  the 
provision  of  sixteen  plants  for  the  making  of  cannon  and  by  twenty- 
six  plants  for  the  making  of  gun  carriages,  on  which  the  cannon 
rest ;  design,  buy,  build  and  install  machine  tools  in  these  plants  at 
a  cost  of  nearly  $100,000,000;  find  labor  for  them  and  raw  ma- 
terials for  them  in  a  chaotic  war  market ;  inspect  and  proof -fire  their 
product,  and  you  will  begin  to  have  some  idea  of  the  significance  of 
the  statements  of  Mr.  Van  Deventer  when  he  captures  your  im- 
agination with  the  word  picture  of  a  gun  raising  its  snout  toward 
heaven  on  the  battlefields  of  France. 

Yet  even  in  making  this  statement  we  encounter  one  of  the  dif- 
ficulties ever  present  when  one  attempts  to  convey  an  idea  of  the 
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Ordnance  program.  The  vast  engineering  and  industrial  problem 
we  have  just  sketched  represents  only  one  part  of  the  work,  namely 
the  provision  of  artillery.  This  same  process,  to  a  greater  or  less 
degree,  had  to  be  fought  through  with  in  the  case  of  small  arms, 
machine  guns,  tractors;  tanks  and  trench  warfare  weapons  of  a 
hundred  different  sorts,  not  to  mention  the  supplementary  material 
of  sights,  range-finding  instruments,  pyrotechnics  and  such  in- 
cidental items  as  sawed-off  shotguns  that  Yankee  ingenuity  was 
inclined  to  add  to  this  bewildering  assortment  of  Kultur  cures. 

At  the  outset,  upon  the  declaration  of  war,  the  ready  resources 
of  the  United  States  for  the  manufacture  of  Ordnance  were  loaded 
down  with  orders.  There  was  only  one  delay.  These  orders  had 
to  be  placed  in  accordance  with  the  system  in  vogue  with  our 
republican  form  of  Government.  The  year  before  the  war,  Con- 
gress had  embarked  upon  a  military  program  contemplating  the 
yearly  increase  of  the  armed  forces  of  the  country  by  250,000  men 
until  a  strength  of  1,000,000  men  was  reached.  The  Ordnance 
program,  dictated  to  the  Army  Ordnance  Department  by  the  Gen- 
eral Staff,  which  in  turn  received  its  orders  from  Congress,  was  to 
have  followed  out  this  man-power  program.  When  war  was  de- 
clared against  Germany,  the  Ordnance  Department  did  the  thing 
calculated  to  set  the  wheels  going  in  the  quickest  possible  time. 
Instead  of  attempting  the  very  difficult  and  slow  process  of  formu- 
lating a  new  Ordnance  program,  it  crammed  the  total  specifica- 
tions of  the  four-year  peace  time  program  into  one  and  thus  stood 
ready,  or  sought  to  stand  ready,  to  begin  immediate  operations 
with  an  Ordnance  program  of  unprecedented  size  for  the  United 
States,  albeit  one  quite  insufficient  to  meet  the  demands  of  a  world 
war.  But  before  operations  could  be  begun,  Congress  had  to  ap- 
propriate funds.  And  before  the  estimates  could  be  laid  before 
Congress,  they  had  to  be  embodied  with  the  estimates  of  other  de- 
partments of  the  War  Department.  When  finally  they  were  pre- 
sented to  Congress,  committee  hearings  were  begun  upon  the  de- 
tails of  the  program.    It  was  not  until  three  months  after  the  dec- 
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riel. It  is  made  for  men  and  issued  to  men  who 
have  no  other  insurance  of  victory,  no  other  safe- 
guard against  death.  The  dependence  placed 
upon  it  is  too  great  to  allow  it  to  long  enjoy  a 
false  reputation.  When  soldiers  in  battle  express 
confidence  in  Ordnance  material,  they  are  backing 
their  opinion  with  their  lives  and  their  judg- 
ments must  weigh  with  the  rest  of  us  accordingly. 
A  burst  rifle  barrel,  a  jammed  cartridge  means 
the  life  of  a  soldier  for  which  Ordnance  is  respon- 
sible. Ordnance  placed  in  the  hands  of  the 
American  soldier  rifles  that  gave  his  country  his 
worth  as  a  man,  plus  his  value  with  the  best  of 
the  tools  of  war  in  his  hand.  The  weapon  had  to 
be  adapted  to  the  man ;  measured  to  fit  his  intel- 
ligence and  his  training.  A  rifle  suited  to  the  use 
of  a  Russian  peasant  soldier  would  not  efficiently 
serve  the  American  infantryman.  A  rifle  designed 
for  an  expert  marksman  would  not  efficiently 
serve  an  army  put  into  the  field  with  but  little 
training. 
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laration  of  war  that  the  first  dollar  was  made  available  for  tne 
manufacture  of  Ordnance  materiel  to  fight  the  war.  This  was  but 
a  preliminary,  emergency  recommendation.  Immediately  the  Ord- 
nance Department  began  the  preparation  of  its  estimates  for  the 
real  work  in  hand,  the  creation  of  what  really  amounted  to  a  new 
national  industry  throughout  the  land,  the  industry  of  munitions 
manufacture. 

At  this  point,  it  is  felt  necessary  to  make  the  first  criticism  of 
the  Ordnance  Department.  It  failed  to  break  the  law  quickly 
enough.  The  law  forbids  the  expenditure  of  money  or  the  con- 
tracting of  obligations  before  Congress  has  made  an  appropriation. 
Through  the  summer  of  1917,  the  Ordnance  Department  proceeded 
to  discuss  contracts  with  hundreds  of  manufacturers.  Every  de- 
tail in  these  contracts  was  threshed  out  and  the  contracts  made 
ready  for  signature  while  Congress  was  safeguarding  the  people's 
funds  with  its  hearings  upon  the  estimates.  Finally  in  August, 
1917,  the  Ordnance  Department  broke  the  law.  Work  was  started 
upon  contracts  with  the  approval  of  the  Ordnance  Department. 
Congress  made  the  necessary  appropriation  the  following  October. 
The  first  emergency  appropriations  of  June,  1917  were  for  $1,057,- 
557,030  and  the  appropriations  of  October  were  for  $3,374,633,102. 

But  even  at  this  preliminary  stage  this  was  not  a  business  that 
could  be  directed  by  those  fifteen  Ordnance  officers  who  were  on 
duty  in  Washington  in  April,  1917.  The  directing  force,  the  com- 
posite mind  of  the  commissioned  personnel,  had  to  be  provided 
before  the  plants  or  the  guns.  Whence  were  to  come  the  special- 
ists in  designs  and  industrial  processes  to  direct  the  execution  of 
this  stupendous  program? 

Other  of  the  technical  and  supply  corps  of  the  Army  could  find 
a  ready-made  stock  of  mental  ability  requiring  but  slight  reshaping 
or  training  to  fit  it  for  war  duties.  The  banks  and  accounting  de- 
partments of  commercial  establishments  offered  trained  material 
for  paymasters ;  electrical  engineers,  experts  in  telegraphy  and  tel- 
ephony were  ready  at  hand  for  the  signal  corps;  physicians  and 
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surgeons  offered  their  skilled  services  to  the  Medical  Department; 
civil  engineers  entered  the  Engineer  Corps.  Since  men  must  be  fed 
in  peace  as  in  war  it  was  simply  a  matter  of  taking  into  the  Army 
the  trained  men  who  directed  food  industries  in  peace  times  to  ex- 
pand the  commissary  department.  The  automobile  industry  pro- 
vided technical  men  for  the  Motor  Transport  Service.  In  short  each 
technical  corps  of  the  Army  received  trained  men  from  the  cor- 
responding industry  developed  as  a  part  of  the  industrial  peace- 
time organization  of  the  country. 

But  for  Ordnance  there  was  no  corresponding  industry  in  the 
peace  organization.  Ordnance  is  used  only  in  war  for  the  sole 
purpose  of  destroying  the  enemy,  of  killing  men  and  demolishing 
fortifications  or  for  the  counter  purpose  of  overcoming  the  de- 
structive force  of  the  enemy's  Ordnance. 

The  weapons  that  are  used  for  destruction  are  totally  dissimilar 
in  both  design  and  manner  of  construction  from  any  of  the  tools 
of  peace.  Consequently  the  engineers,  chemists  and  industrial  ex- 
perts in  civilian  life  who  had  devoted  themselves  to  the  develop- 
ment and  production  of  materials  useful  to  a  world  at  peace  had  no 
knowledge  of  the  design  or  manner  of  making  these  specialized 
tools  of  war.  This  was  the  general  rule.  The  exceptions  to  that 
rule  were  the  relatively  few  experts  of  the  only  two  commercial 
establishments  in  the  country  devoted  to  the  manufacture  of  artil- 
lery, the  experts  who  had  been  developed  for  the  commercial  manu- 
facture of  powder  and  explosives  and  those  in  the  very  few  peace 
industries  closely  analogous  to  certain  branches  of  the  work  of  the 
Ordnance  Department,  limited  practically  to  the  fireworks  or  pyro- 
technics industry  and  to  the  tractor  industry.  Knowledge  of  the 
industrial  problems  in  the  manufacture  of  rifles  had  also  been  de- 
veloped by  commercial  enterprise,  particularly  by  orders  placed 
with  American  manufacturers  by  the  European  belligerents  be- 
fore the  entrance  of  the  United  States  into  the  war.  The  need  for 
the  services  of  this  handful  of  experts  in  the  plants  being  loaded 
down  with  orders  for  munitions  was  so  great  that  the  Ordnance 
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Department  had  to  forgo  a  claim  upon  them  and  only  in  very  few 
instances  were  Ordnance  officers  obtained  from  their  ranks. 

An  idea  of  how  Ordnance  "experts"  were  improvised  can  best  be 
given  perhaps  by  reciting  the  policy  of  the  Machine  Gun  Section 
of  the  Engineering  Division.  Before  the  war,  a  single  Ordnance 
officer  in  that  group  of  fifteen  on  duty  in  Washington  had  served 
as  the  expert  "staff"  on  automatic  weapons  and  he  had  combined 
his  direction  of  machine-gun  development  and  manufacture  with 
numerous  other  heavy  duties.  Certainly  not  more  than  four  other 
officers  of  the  Ordnance  Department  in  the  field  could  have  qual- 
ified as  machine-gun  experts.  All  of  them  were  young  officers,  the 
highest  rank  held  by  any  of  them  being  that  of  Captain.  To  obtain 
an  adequate  staff  of  machine-gun  "experts"  a  search  was  made 
through  the  training  camps  for  men  experienced  in  gas  engine  de- 
sign and  manufacture.  This  was  the  closest  analogy  possible. 
These  men  were  quickly  trained  in  general  knowledge  of  machine 
guns  and  then  were  made  to  specialize  upon  some  particular 
problem. 

By  this  same  process  of  taking  from  civilian  life  an  engineer 
familiar  with  material  bearing  some  analogy  to  something  to  be 
produced  by  Ordnance,  then  quickly  training  him  in  the  gen- 
eralities of  the  line  he  was  to  follow  in  Ordnance  and  finally  by 
jamming  within  the  confines  of  some  small  fraction  of  one  of  the 
Ordnance  problems  his  entire  broad  technical  knowledge,  were 
most  of  the  Ordnance  "experts"  of  the  war  period  improvised.  It 
is  a  tribute  to  the  genius  and  adaptability  of  American  engineers 
that  they  succeeded  so  remarkably  well  under  such  conditions. 
But  also  it  is  significant  to  note  that  in  every  instance  where  at 
the  end  Ordnance  production  was  having  hard  sledding,  the  lack 
of  expert  technical  knowledge  was  most  difficult  to  overcome  at 
the  beginning. 

Nor  was  the  lack  of  this  technical  knowledge  felt  only  in  the 
matter  of  design.  To  but  a  slightly  lesser  degree  did  it  handicap 
the  industrial  work  of  production.     Ordnance  industry  did  not 
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know  commercial  industry  and  commercial  industry  did  not  know 
Ordnance  industry.  Not  only  were  the  tools  and  equipment  of  the 
two  different,  but  their  ways  of  doing  things  were  different.  Their 
practice  and  methods  had  to  be  introduced  to  each  other  and 
harmonized.  The  ablest  men  from  the  industrial  field  were  brought 
into  the  Ordnance  Department  only  to  find  the  necessity  of  learn- 
ing many  things  before  they  could  hit  their  stride.  And  the  Ord- 
nance Department  of  the  Regular  Army  likewise  had  to  reform 
and  alter  many  of  its  arsenal  practices  when  it  began  production 
in  5,000  private  plants. 

At  a  monthly  rate  of  increase  which  it  is  simply  absurd  to  state 
in  percentages,  these  5,800  Ordnance  officers  were  commissioned 
from  civilian  life  and  put  at  this  new  and  unfamiliar  business — en- 
gineers, industrial  executives,  financiers,  administrators,  labor  ex- 
perts; designing,  buying,  building,  inspecting,  things  they  had  most 
of  them  never  seen  prior  to  April  6th,  1917.  Indeed,  more  than  a 
year  after  the  declaration  of  war  the  Trench  Warfare  Sections  of 
the  Ordnance  Department  gave  a  demonstration  of  materials  they 
were  making,  at  which  time  Colonel  Ragsdale,  in  charge  of  the  en- 
gineering work  on  trench  warfare  devices,  frankly  confessed  that 
he  had  witnessed  the  use  of  some  of  the  things  for  which  his  section 
was  responsible  for  the  first  time  in  his  life.  If  that  was  this  of- 
ficer's familiarity  with  some  of  the  100,000  different  things  Ord- 
nance was  producing  after  a  year  of  war,  it  is  interesting  to  con- 
jecture what  knowledge  of  them  most  of  the  officers  from  civilian 
life  had.  Nor  will  any  Ordnance  officer  consider  frivolous  the  sug- 
gestion that  in  shaking  down  and  transforming  into  an  efficient 
industrial  organization  this  huge  number  of  executives  (there  were 
79,720  civilian  employees  as  the  Ordnance  clerical  force)  the  mere 
task  of  finding  office  accommodations  for  them  and  the  frequent 
moves  from  office  to  office  and  from  building  to  building  it  was 
necessary  to  make,  was,  of  itself,  enough  to  ruin  the  Ordnance  pro- 
gram and  lose  the  war  for  democracy. 

The  United  States  was  at  war  nineteen  months.    As  has  been 
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said,  the  first  appropriations  made  for  the  expansion  and  creation 
of  plant  facilities  for  the  manufacture  of  Ordnance  passed  Con- 
gress in  October.  The  work  of  organizing  the  Ordnance  Depart- 
ment was  carried  forward  meanwhile.  These  facts  are  repeated  to 
emphasize  the  pertinent  fact  that  in  judging  of  the  result  achieved 
by  the  Ordnance  Department  in  nineteen  months  of  war,  a  good 
many  of  these  months  at  the  beginning  should  be  eliminated  from 
the  reckoning  because  of  unavoidable  lost  motion  and  of  inactiv- 
ities for  which  the  Ordnance  Department  was  by  no  means  respon- 
sible. It  is  my  purpose,  in  presenting  the  final  achievements  of 
the  Ordnance  Department  to  use  as  a  standard  of  measurement 
the  actual  production  of  Ordnance  materiel  by  France  and  Great 
Britain  during  the  same  nineteen  months  of  the  war.  It  is  there- 
fore important  to  bear  in  mind  what  transpired  in  the  United 
States  during  these  first  months  of  that  period  because  it  is  pro- 
posed to  match  achievements  with  two  great  nations  who  had  been 
at  war  for  three  years  before  the  period  of  comparison  begins. 
You  will  concede,  I  doubt  not,  that  it  is  a  bold  thing  to  attempt 
such  a  comparison.  It  is  indicative,  at  least,  of  the  confidence  the 
Ordnance  Department  has  in  its  record  of  achievement. 

Having  given  an  idea  of  the  disadvantages  under  which  the  Ord- 
nance Department  undertook  its  superhuman  task,  let  us  see  what 
handicaps  were  provided  in  favor  of  Ordnance.  The  allied  nations 
made  every  possible  effort  to  overcome  the  great  disadvantage  of 
lack  of  technical  preparedness.  They  gave  with  unstinted  gen- 
erosity plans,  specifications,  working  models,  the  closely  guarded 
secrets  of  their  famous  75  millimeter  gun  and  all  other  secret 
devices  and  processes.  The  three  years  of  war  experience  of  the 
Allies  was  made  an  open  book  for  the  United  States  Army  Ord- 
nance Department.  They  sent  Ordnance  officers  to  the  United 
States  to  assist.  But  the  transportation  of  this  technical  knowl- 
edge to  the  American  engineering  and  industrial  field  was  a  very 
difficult  and  slow  process.  For  example,  the  French  gave  the 
specifications  and  models  of  artillery.     But  these  specifications 
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were  drawn  to  the  metric  system  of  measurement.  American  spec- 
ifications are  based  upon  measurements  by  inches  and  fraction 
thereof.  Wherefore  every  specification  had  to  be  changed.  This 
was  difficult.  1  inch  equals  2.54001  centimeters.  For  the  transposi- 
tion neither  an  exact  multiple  nor  a  simple  fraction  is  offered. 
And  there  is  not  a  plant  in  America  where  a  single  tool,  drill, 
die  .or  screw  will  function  to  produce  the  result  specified  with  the 
French  plans  based  upon  the  centimeter. 

Shop  practices  in  France  and  in  the  United  States  differ  widely. 
Not  only  had  the  French  drawings  to  be  changed  from  the  metric 
system  of  measurement,  but  they  had  to  be  made  to  conform  to 
American  shop  practice.  Not  otherwise  could  American  tool 
equipment  and  standard  American  steel  shapes  have  been  used. 
When  they  were  introduced  into  American  shops,  these  French 
specifications  used  by  the  Ordnance  Department  were  not  a  trans- 
lation but  an  adaptation  from  the  French.  It  is  amazing  to  con- 
sider how  deeply  national  characteristics  are  imbedded  in  mechani- 
cal design.  We  think  of  mechanical  contrivances  as  things  having 
certainly  the  least  relationship  to  Latin,  or  Anglo-Saxon  char- 
acter, psychology  or  philosophy.  Yet  the  gun  that  a  Frenchman 
designs  is  as  French  to  its  finger-tips,  as  Timothy  Healy  might  put 
it,  as  any  gown  designed  by  Pacquin  or  as  any  poem  of  the  Latin 
quarter. 

The  Ford  automobile  was  developed  in  America  as  the  product 
of  distinctively  American  mechanical  genius  and  likewise  the 
French  75-millimeter  gun  is  the  child  of  French  temperment  and 
French  thought.  The  French  could  not  with  whatever  assistance 
from  Henry  Ford  in  the  way  of  plans  and  specifications  duplicate 
the  success  of  the  Detroit  enterprise,  and  we  could  not  exactly 
duplicate  the  work  of  French  mechanics  in  the  manufacture  of 
artillery.  In  America  the  mechanic  becomes  a  specialist  in  the 
production  of  a  single  part  working  to  tolerances,  depending  upon 
the  accuracy  of  guages  to  produce  interchangeable  parts  requir- 
ing little  or  no  hand-fitting  and  machining  when  the  entire  mech- 
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anism  is  assembled.  But  the  French  machinist  is  developed  as  a 
highly  skilled  artist  working  always  with  the  picture  of  the  com- 
pletely assembled  mechanism  in  mind  and  in  the  habit  of  doing  a 
great  deal  of  careful  hand-fitting  as  the  parts  are  assembled.  The 
French  thus  gain  perfection  in  their  work  at  the  expense  of  speed. 
Generally  speaking,  highly  efficient  industrial  organization  on  the 
immense  scale  common  in  America  is  impossible  under  the  French 
system.  But  also  the  delicate  work  of  the  French  machinist  is 
impossible  for  the  American  workman  used  to  a  highly  specialized 
job  and  working  with  guages  and  close  tolerances. 

All  through  the  war  the  effort  was  continued  to  perfect  the 
adaptation  of  these  French  specifications  to  American  shop  prac- 
tices. Experts  and  foremen  from  the  French  arsenals  visited  the 
munitions  plants  in  the  United  States  and  in  turn  the  courtesies 
of  the  French  plants  were  offered  Americans.  Every  effort  was 
made  to  bridge  the  difficulties  resulting  from  this  differentiation 
of  national  character.  Nor  is  it  thought  to  underestimate  the 
value  of  French  co-operation  which  was  very  great.  The  net 
profit  to  the  Ordnance  program  from  the  availiability  of  French 
designs  was  of  much  value  to  the  United  States.  But  these  diffi- 
culties encountered  in  the  transposition  must  be  understood  before 
the  Ordnance  achievement  in  the  war  can  be  viewed  with  proper 
perspective.  Also  it  is  necessary  to  overcome  the  prevalent  con- 
viction, that  where  French  specifications  were  available  to  the 
Ordnance  Department,  the  engineering  problems  were  eliminated 
and  the  task  was  solely  the  industrial  one  of  pushing  production. 

The  size  of  the  Ordnance  program  has  been  suggested  by  the 
statement  that  in  dollars  it  represented  the  expenditure  within 
two  years  and  three  months  of  as  much  money  as  the  United  States 
Government  had  spent  for  every  purpose  whatsoever  in  over  140 
years.  Endless  comparisons  of  this  sort  might  be  made  to  impress 
the  layman  more  effectively  with  the  size  of  the  Ordnance  task. 
For  instance,  Colonel  James  L.  Walsh,  Executive  Assistant  to  the 
Chief  of  Ordnance,  determined  that  the  size  of  the  program  die- 
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Ordnance  started  here  with  a  bare  tract  of  land 
and  a  gun  design  borrowed  from  the  French.  In 
three  months  this  thirteen-acre  plant  was  built. 
Six  millions  of  dollars  worth  of  machine  tools 
were  installed.  An  operating  organization  was 
perfected  under  the  handicaps  of  a  chaotic  market 
for  labor  and  materials.  Finally  quantity  produc- 
tion was  achieved  on  a  French  mechanism  of  in- 
tricate design  unlike  anything  ever  built  before  by 
American  mechanics,  in  which  two  borings  were 
made  through  seven  feet  of  steel  tubing  running 
parallel  without  a  deviation  of  more  than  two- 
thousandths  of  an  inch.  Then  one-third  of  one 
type  of  gun  of  the  mammoth  artillery  program 
had  been  completed.  It  took  Great  Britain  nearly 
four  years  to  completely  equip  her  army  with 
artillery  and  artillery  ammunition.  The  United 
States  was  in  the  war  just  nineteen  months.  In 
four  years  we  should  have,  and  would  have,  bet- 
tered Great  Britain's  record  for  her  first  four 
years  of  war. 
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tated  to  the  Ordnance  Department  by  the  General  Staff  was  equiv- 
alent to  the  expenditure  of  a  dollar  for  every  five  seconds  of  the 
time  from  the  birth  of  Christ  to  the  date  of  the  signing  of  the 
Armistice.  In  seeking  lurid  comparisons  to  indicate  the  size  of  the 
ammunition  output,  an  Ordnance  officer  became  disgusted  with 
computations  based  upon  the  distance  to  Mars  and  was  last  heard 
of  seeking  for  a  planet  which  really  could  show  some  class  in  its 
distance  from  Mother  Earth. 

But  the  actual  size  of  the  Ordnance  program  was  no  greater 
barrier  to  success  than  its  relative  size.  The  fulfillment  of  even 
these  stupendous  requirements  would  be  comparatively  easy  once 
the  rate  of  production  was  attained,  and  the  real  trick  of  perform- 
ance lay  in  bridging  the  gap  between  the  almost  insignificant 
rate  of  production  of  pre-war  times  and  the  rate  of  production 
required  for  armies  of  millions  of  men  at  war.  It  is  generally  rec- 
ognized by  military  men  that  one  of  the  reasons  why  the  Navy  got 
into  its  stride  quicker  than  the  Army  was  that  the  Navy  operated 
in  time  of  peace  more  nearly  upon  a  war  basis  and  the  ratio  of 
expansion  of  the  Navy  was  but  a  fraction  of  that  of  the  Army. 
With  no  Department  of  the  War  Department  was  expansion  so 
extreme  as  with  the  Ordnance  Department,  for  not  only  did  Ord- 
nance have  to  perform  the  task  of  increasing  its  production  from 
the  supply  of  an  Army  of  100,000  men  to  one  of  5,000,000  men 
(the  size  of  the  Army  determined  upon  by  the  General  Staff)  but 
it  had  also  to  provide  for  an  increase  of  Ordnance  per  man  since 
the  individual  consumption  of  Ordnance  materiel  in  war  is  thou- 
sands of  time  greater  than  in  peace,  whereas  a  man  cannot  eat 
much  more  in  war  than  he  does  in  peace.  Therefore,  had  Ord- 
nance been  supplying  the  individual  soldier  with  as  much  rifle 
ammunition  in  peace  as  he  required  in  war,  its  task  would  have 
been  to  increase  production  50,000  times  in  order  to  supply  the 
Army  of  5,000,000  men  contemplated.  But  each  soldier  using  such 
ammunition  required  over  1,000  per  cent  more  in  war  than  in  peace. 
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Hence  the  Ordnance  task  was  to  expand  production  50,000  times 
1,000  per  cent. 

Beyond  this  even  the  developments  of  the  war  burdened  Ord- 
nance with  the  provision  of  a  vast  number  of  new  weapons  and  an 
expansion  in  the  use  of  others,  for  instance,  the  machine  gun 
which  was  increased  from  fifty  guns  to  an  infantry  division  to  over 
one  thousand.  The  substitution  of  motor-drawn  for  horse-drawn 
artillery  likewise  increased  the  demands  upon  the  Ordnance 
Department  to  a  tremendous  degree  beyond  the  requirements  of 
the  pre-war  period.  In  no  previous  war  was  the  provision  of  Ord- 
inance materiel,  of  metal  per  man,  comparable  to  the  supply  re- 
quired in  this  war.  It  was  a  war  of  Ordnance.  Of  all  the  reasons 
rumored  for  the  sudden  crumpling  of  the  German  strength  one  sub- 
stantial thing  upon  which  we  can  put  our  finger,  was  the  certain 
knowledge  that  Germany's  efforts  had  exhausted  her  Ordnance 
reserves.  With  America  coming  into  the  field  with  fresh  men 
backed  with  unlimited  Ordnance  supplies  German  man-power 
could  not  stand  the  strain. 

ARTILLERY 

The  story  of  artillery  must  be  written  with  a  prologue — the 
story  of  the  building  of  plants,  the  design,  purchase,  Construction 
and  installation  of  machine  tools,  and  the  development  of  operating 
organizations  to  carry  through  the  artillery  program.  With  the 
exception  of  two  private  manufacturing  concerns,  the  Bethlehem 
Steel  Co.  and  the  Midvale  Steel  Company,  there  was  not  a  manu- 
facturer in  the  United  States  who  was  equipped  to  build  artillery 
or  who  knew  anything  of  the  processes.  For  the  most  part,  private 
plants  in  existence  were  required  for  the  production  of  other  war 
materials  and  so,  for  the  manufacture  of  artillery,  it  was  necessary 
to  build  new  plants.  Even  before  that  could  be  started,  however, 
the  Ordnance  Department  found  it  necessary  to  locate  a  group  of 
manufacturers  willing  to  attempt  this  work.  As  an  illustration,  to 
build  the  recuperator  system  for  a  piece  of  artillery  the  Ordnance 
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Department  would  select  a  successful  manufacturer  of  sewing  ma- 
chines, automobiles,  safes  or  elevators ;  would  provide  him  financial 
support  for  the  erection  of  a  plant,  start  out  with  him  in  the  digging 
of  a  foundation  for  his  plant,  work  with  him  while  it  was  building, 
assist  him  with  the  development  of  an  operating  organization,  with 
the  purchase  and  installation  of  machine  tools  and  finally  start  him 
upon  the  actual  work  of  manufacturing  a  recuperator. 

The  facilities  of  government  arsenals  for  the  manufacture  of 
artillery  were  out  of  all  proportion  to  the  program  dictated  to  the 
Ordnance  Department  by  the  General  Staff.  They  had  manu- 
factured as  many  3-inch  field  guns  in  thirteen  years  as  the  Ord- 
nance program  for  the  war  called  for  in  one  month.  Obviously,  the 
task  of  the  Ordnance  Department  under  such  conditions  is  not 
comparable  in  any  respect  with  that  which  confronted  France, 
Great  Britain  or  Germany.  Germany  had  Krupps.  Prance  had 
tremendous  arsenals.  England  had  developed  the  manufacture  of 
naval  guns  for  her  own  uses  and  for  commercial  purposes.  How- 
ever, from  the  standpoint  of  pre-war  preparedness,  or  unprepared- 
ness  if  you  please,  the  position  of  England  was  perhaps  more  fairly 
comparable  to  that  of  the  United  States  than  in  the  case  of  any 
of  the  other  great  belligerent  nations.  It  is  interesting  therefore 
for  Americans  to  consider  the  following  statement  from  the  British 
Ministry  of  Munitions: 

"It  is  very  difficult  to  say  how  long  it  was  before  the  British 
Army  was  thoroughly  equipped  with  artillery  and  ammunition. 
The  ultimate  size  of  the  Army  aimed  at  was  continually  increased 
during  the  first  three  years  of  the  war,  so  that  Ordnance  require- 
ments were  continually  increasing.  It  is  probably  true  to  say  that 
the  equipment  of  the  Army,  as  planned  in  the  early  summer  of  1915, 
was  completed  by  September,  1916...  As  a  result,  however,  of  the 
battle  of  Verdun  and  the  early  stages  of  the  battle  of  the  Somme, 
a  great  change  was  made  in  the  standard  of  equipment  per  division 
of  the  Army,  followed  by  further  increases  in  September,  1916. 


[44] 


Ws  Storjr  gf  Ordnance  in  the  World  War 


The  Army  was  not  completely  equipped  on  this  new  scale  until 
Spring  1918." 

It  took  Great  Britain  nearly  four  years  to  completely  equip  her 
army  with  artillery  and  artillery  ammunition.  The  United  States 
was  in  the  war  just  nineteen  months.  It  must  be  borne  in  mind  that 
the  United  States  began  with  the  revised  standards  of  artillery 
equipment ;  that  is  to  say  the  United  States  undertook  at  the  outset 
a  total  program  based  upon  standards  which  the  British  did  not 
adopt  until  after  the  battle  of  the  Somme.  Had  the  war  lasted 
longer,  this  would  have  been  a  tremendous  advantage  to  the  United 
States,  for  it  always  makes  for  ultimate  delay  to  enlarge  and  revise 
a  munitions  program  in  the  middle  of  the  game.  But  to  embark 
upon  the  larger  program  at  the  outset,  inevitably  reduces  produc- 
tion in  the  early  stages.  As  Major  General  Williams  expresses  it, 
"Obviously  a  housewife  could  buy  an  oven  and  bake  six  loaves  of 
bread  in  less  time  than  a  bakery  could  be  built  and  provision  made 
for  the  needs  of  an  entire  city."  Starting  with  the  more  ambitious 
program,  therefore,  less  production  could  reasonably  be  expected 
of  the  United  States  than  of  Great  Britain  in  the  first  two  years  of 
war,  because  the  United  States  would  devote  a  relatively  greater 
part  of  its  effort  to  plant  construction  and  preliminary  work.  In 
four  years,  however,  we  should  have,  and  would  have,  bettered 
Great  Britain's  record  for  her  first  four  years  of  war. 

To  judge  of  what  actually  was  accomplished  therefore  it  is 
necessary  to  measure  progress  made  in  the  building  of  these  plants 
before  we  take  up  the  count  of  artillery  production  in  detail.  Even 
in  judging  of  progress  in  this  preliminary  work,  it  is  necessary  to 
strike  out  several  months.  The  first  war  appropriation  for  artil- 
lery construction  was  not  passed  by  Congress  until  June  and  the 
full  allotment  for  this  work  was  not  available  until  October  6,  1917 ; 
six  months  after  our  entrance  into  the  war.  Appropriations  prior 
to  that  date  provided  for  about  one  sixth  of  the  artillery  required 
for  the  first  two  million  men. 

To  give  an  idea  of  the  preliminary  plant  construction  and  equip- 
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ment  work  two  statements  are  here  quoted  which  were  issued  by 
the  Ordnance  Department  in  the  summer  of  1918,  reporting  pro- 
gress along  this  line.  The  first  of  these  statements,  issued  July  26, 
1918,  is  as  follows: 

"The  Army  Ordnance  Department  announces  the  completion  of 
15  of  the  16  gun  plants  for  the  forging  and  machining  of  cannon. 
The  sixteenth  plant  is  85  per  cent  complete. 

"In  the  erection  of  these  plants  the  Government  has  expended 
$34,768,297. 

"It  was  necessary  to  provide  these  plants  as  a  preliminary  to  the 
production  of  but  one  part  of  a  complete  gun  which  includes,  be- 
sides the  body  or  barrel,  a  carriage  and  a  complicated  recuperator 
and  recoil  system. 

"All  sixteen  plants  now  are  producing  cannon  or  cannon  forg- 
ings  for  mobile  artillery  from  11/2  inches  to  ten  inches. 

"While  none  of  the  companies  operating  these  plants  had  ever 
been  engaged  in  Ordnance  manufacture,  all  have  successfully  met 
the  rigid  requirements  and  are  today  producing  material  that  is  the 
equivalent  of  the  best  products  of  the  ordnance  manufacturers  of 
France  and  Great  Britain. 

"The  building  of  the  sixteen  plants  started  as  soon  as  funds  be- 
came available — in  July,  1917 — and  progressed  so  rapidly  that  ma- 
chinery was  in  operation  and  actual  operations  on  cannon  in  pro- 
gress in  January,  1918.  One  plant,  the  site  of  which  was  a  ravine  in 
August,  1917,  had  completed  its  first  6-inch  howitzer  in  February, 
1918 — seven  months  later. 

"Construction  of  almost  all  the  plants  was  delayed  by  weather 
conditions,  traffic  delays,  and  the  pressure  on  the  machine  tool  in- 
dustry, upon  which  heavy  demands  were  being  made  by  many 
departments  of  the  Government,  including  the  Navy  and  the 
Emergency  Fleet  Corporation.  The  Ordnance  Department  was 
forced  to  wait  its  turn* 

"Typical  of  weather  conditions  that  delayed  construction  was 
the  forming  of  two  feet  of  ice  in  the  wooden  forms  into  which 
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cement  was  being  poured  for  the  foundation  of  a  large  press  at 
one  plant.  A  circus  tent  was  pitched  over  the  operation  and  stoves 
were  installed  to  permit  the  work  to  proceed.  A  storm  at  night 
lifted  the  tent  into  the  Delaware  River. 

"Typical  of  traffic  delays  was  the  holding  of  five  carloads  of 
steel  for  three  weeks  within  fifteen  miles  of  the  site  of  the  plant 
building. 

"Of  the  sixteen  plants,  five  have  their  machinery  100  per  cent 
installed  and  100  per  cent  in  operation.  Five  others  are  90  per 
cent  or  more  complete  as  to  installation  of  machinery.  Only  two 
are  as  low  as  65  per  cent,  and  one  of  these  is  the  $9,180,207  project 
at  the  Watervliet  Government  Arsenal." 

The  second  statement  issued  by  Ordnance  dealt  with  the 
twenty-six  additional  gun  carriage  plants  which  had  to  be  built  as 
a  preliminary  to  the  manufacture  of  artillery.  It  was  issued  on 
August  23,  1918,  and  is  as  follows: 

"The  Army  Ordnance  Department  announces  the  completion 
of  19  of  26  plants  for  the  production  of  gun  carriages  and  recoil 
mechanisms.  Of  the  seven  other  plants,  four  are  98  per  cent  com- 
plete, one  is  95  per  cent  complete,  one  90  per  cent  complete,  and  one 
85  per  cent  complete. 

"To  provide  plant  facilities — buildings  and  machinery — for  the 
production  on  a  large  scale  of  carriages  and  recoil  mechanisms  for 
artillery  of  all  calibres,  the  Ordnance  Department  has  expended 
$24,837,336.  Altogether  the  amount  expended  or  obligated  to  date 
to  provide  facilities  for  the  production  of  guns  (artillery,  of 
course),  carriages  and  recoil  mechanisms,  totals  $99,606,633.  This 
sum  does  not  include  provision  made  for  the  manufacture  of  artil- 
lery limbers,  caissons,  and  ammunition  wagons. 

"As  was  the  case  with  the  gun  plants,  a  new  industry  had  to  be 
created  for  the  production  of  gun  carriages.  The  problem  of  car- 
riage production  in  America  was  even  more  difficult  than  that  of 
forging  and  machining  cannon.  For  example,  the  carriage  of  the 
240  mm.  howitzer,  the  most  complex  of  carriages,  comprises  about 
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6,000  separate  pieces,  exclusive  of  rivets.  The  carriage  for  155  mm. 
guns  or  155  mm.  howitzers,  comprises  between  3,000  and  3,500 
separate  pieces,  exclusive  of  rivets. 

"All  of  the  twenty  six  gun  carriage  plants  are  in  operation,  even 
those  that  took  over  the  production  of  French  models.  The  build- 
ing of  French  model  carriages  in  this  country  necessitated  special 
arrangements  with  the  French  government,  the  procurement  of 
French  drawings  of  all  parts  of  the  carriages,  the  translation  into 
English  measurements  of  those  drawings,  the  selection  of  plants  to 
manufacture  the  carriages,  the  building  of  new  shops,  the  manu- 
facture and  installation  of  special  machinery,  even  the  building  of 
special  machine  tools  with  which  to  make  the  machine  tool  equip- 
ment of  the  carriage  plants,  the  standardization  of  manufacture  to 
such  a  degree  that  any  part  produced  in  any  plant  should  be  inter- 
changeable with  any  similar  part  produced  in  any  other  plant,  and 
all  parts  produced  in  American  plants  should  be  interchangeable 
with  similar  parts  produced  in  French  plants. 

"Two  companies  are  producing  carriages  for  the  155  mm. 
howitzer.  One  of  these  formerly  made  steel  passenger  cars  and  the 
other  safes.  A  company  which  formerly  manufactured  hoisting 
and  mining  machinery  is  making  carriages  for  the  155  mm.  gun. 
There  are  three  types  of  the  75  mm.  gun  carriage  in  production  at 
four  plants,  of  which  one  is  a  government  arsenal,  one  produced 
ordnance  before  the  war,  one  manufactured  automobiles,  and  an- 
other one  air  brakes.  Recoil  mechanisms  for  the  155's  are  being 
made  by  an  elevator  company  and  by  an  automobile  manufacturer, 
and  those  for  the  75's  are  being  made  by  a  sewing  machine  com- 
pany and  a  government  arsenal." 

So  here  was  the  Ordnance  Department  in  the  summer  of  1918 
announcing  the  practical  completion  of  a  new  $100,000,000  industry 
as  a  preliminary  to  the  manufacture  of  artillery.  It  was  a  new 
industry  throughout,  new  machine  tools,  new  processes,  new  or 
else  foreign  and  unfamiliar  designs,  new  operating  organizations. 
And  it  was  built  under  the  most  difficult  conditions,    delays    in 
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Some  of  the  medicine  for  the  Huns  that  Ordnance 
had  ready  for  shipment  overseas  when  the  armis- 
tice was  signed.  A  park  of  American-made  155- 
m.  m.  howitzers  at  Aberdeen  Proving  Ground. 
Each  of  these  guns,  in  one  minute,  can  hurl  five 
95-pound  projectiles  a  distance  of  well  over  seven 
miles.  The  gun  is  automatically  restorted  to  its 
original  position  within  13  seconds  after  being 
fired.  It  is  this  feature — the  hydro-pneumatic 
recoil  system — which  gives  this  rapidity  of  fire 
and  makes  this  so  formidable  a  weapon.  It  is 
also  the  recoil  which  proved  so  difficult  to  manu- 
facture. The  guns  are  at  the  Aberdeen  Proving 
Ground  to  be  proof-fired.  No  weapon  was  re- 
leased to  American  troops  until  it  had  been  thus 
tested.  The  first  model  or  pilot-gun  was  sub- 
mitted to  very  severe  tests.  Such  a  gun  was  in 
fact  shot  to  pieces  to  determine  its  length  of  life. 
Subsequently  each  gun  of  that  type  was  proof- 
fired  to  make  certain  that  it  would  properly 
function  at  the  front. 
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traffic,  almost  unprecedented  weather  conditions,  scarcity  in  raw 
materials,  machine  tools  and  labor,  factors  largely  or  wholly  out- 
side the  control  of  the  Ordnance  Department.  No  man  may 
rightly  or  intelligently  comment  upon  the  performance  of  the 
Ordnance  Department  in  the  production  of  artillery  unless  he 
knows  this  preliminary  work  through  and  through.  It  is  only 
by  keeping  a  realization  of  it  constantly  in  mind  in  reading  the 
pages  that  follow  in  this  book,  that  the  reader  may  understand 
at  all  the  significance  of  the  facts  and  figures  hereafter  given  in 
connection  with  the  artillery  program. 

MOBILE  FIELD  ARTILLERY 
Types  of  mobile  field  artillery  placed  under  quantity  production 
during  the  war  period  ranged  from  the  little  37-millimeter,  or  1.5 
inch,  "infantry  cannon,"  a  French  design,  which  two  husky  in- 
fantrymen could  lift  from  the  ground,  to  the  powerful  French  240- 
millimeter  howitzer  and  the  British  9.2-inch  gun,  which  had  ap- 
proximately the  same  bore. 

This  little  1.5-inch  weapon,  designed  by  the  French  in  1885, 
came  into  its  own  during  the  great  war.  It  was  chiefly  employed 
in  assault  on  the  German  concrete  pill  boxes,  machine-gun  nests,  or 
other  isolated  strongholds.  It  proved  itself  a  veritable  tartar  at 
the  work.  Three  or  four  well  directed  shots  were  generally  suf- 
ficient to  effectually  wipe  them  out.  Loading  a  substantial  charge 
of  TNT,  it  had  an  effective  range  of  more  than  two  miles,  and 
deadly  accuracy  in  either  direct  or  indirect  fire  was  obtained 
through  its  elaborate  fire  control  equipment.  When  placed  in 
action  the  wheel  gear  was  dropped  and  the  gun  set  up  on  its  front 
leg  and  a  rear  split  trail,  forming  a  tripod.  In  quick  advance  action 
the  gun  could  be  detached  from  its  support  mechanism,  two  in- 
fantrymen carrying  each  of  the  two  parts,  while  the  other  four  men 
of  the  crew  of  eight  brought  up  the  ammunition  boxes,  ordinarily 
carried  in  a  trailer.  One  of  these  weapons  was  issued  to  each  bat- 
talion, or  three  to  a  regiment. 
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Beginning  in  October,  1917,  the  Ordnance  Department  placed 
orders  for  a  total  of  2,597  of  these  guns,  826  having  been  completed 
when  the  armistice  was  signed.  Orders  for  641  were  placed  with 
the  French.  When  hostilities  ceased,  American  factories  were 
turning  out  ten  a  day,  or  more  than  sufficient  to  supply  our  divis- 
ions. 

Problems  quite  out  of  proportion  to  the  dimensions  of  this  little 
weapon  were  encountered  in  placing  it  in  production  in  American 
factories,  but  these  were  successfully  solved  and  the  program  was 
well  up  to  the  mark  when  the  fighting  ceased. 

THE  REDOUBTABLE  75. 

Mounting  in  the  scale  of  sizes,  we  come  to  the  75-millimeter 
gun.  This  weapon  played  the  most  important  role  in  the  victory  of 
Allied  arms;  it  practically  dominated  the  battlefields  of  Europe. 
The  Ordnance  Department  from  the  beginning  stressed  its  produc- 
tion to  the  point  where  for  every  gun  of  another  size  produced  we 
turned  out  a  75.  It  thus  constituted  in  itself  one-half  of  our  entire 
artillery  program. 

In  the  production  of  this  class  of  weapon  the  Ordnance  Depart- 
ment had  to  begin  practically  from  the  "take-off."  We  had  no 
model  of  our  own  in  production  that  could  be  adhered  to,  our  equip- 
ment in  this  class  of  weapon  when  we  entered  the  war  consisting  of 
640  three-inch  field  guns  of  the  old  1902  model.  In  the  evolution  of 
Ordnance  the  limited  elevation  and  traverse  of  this  weapon  had 
rendered  it  obsolescent.  The  Ordnance  Department  faced  the  un- 
deniable fact  and  did  not  yield  to  the  poor  argument  that  because 
this  model  might  be  produced  with  greater  facility  than  a  new  one 
it  should  be  given  preference.  The  split-trail  design  of  light  field 
gun  had  been  demonstrated  to  be  immeasurably  superior.  It  per- 
mitted far  greater  elevation  of  fire  by  letting  the  gun  body  swing 
down  between  the  divergent  trails  and  also  a  wider  traverse  move- 
ment of  the  gun  than  was  possible  with  the  single-trail  carriage. 
Fortunately,  the  Ordnance  Department  had  itself  in  1913  begun  the 
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development  of  a  split-trail  carriage  design.  A  model  of  this  design 
had  been  thoroughly  tested  and  an  order  for  172  had  been  placed  a 
few  months  before  we  entered  the  war.  But  no  facilities  had  been 
established  and  the  1916  model  of  carriage,  as  it  is  known,  had  in  no 
sense  come  into  production. 

Early  quantity  production  in  this  class  of  weapon  was  rec- 
ognized as  the  paramount  necessity.  The  French  75-millimeter 
gun  was  recognized  as  the  premier  weapon  of  this  class  and  every 
effort  was  made  at  once  to  transplant  its  manufacture  to  this 
country.  But  delay  and  uncertainty  in  getting  production  under 
way  were  seen  to  be  inevitable.  It  would  have  been  imprudent,  in- 
deed, to  hold  up  all  other  production  until  this  could  be  done,  yet  the 
Ordnance  Department  was  criticized  in  many  quarters  for  splitting 
up  its  program  in  this  class  of  weapon  instead  of  concentrating 
from  the  beginning  on  the  French  75. 

The  Bethlehem  Steel  Company  had  been  manufacturing  car- 
riages for  the  British  3.3-inch  gun,  capacity  was  there  ready  to  be 
utilized  to  the  limit,  and  the  Ordnance  Department  wisely  de- 
termined to  use  it.  Orders  for  1,427  of  the  British  type  of  carriage 
were  placed  in  rapid  succession  with  the  Bethlehem  company,  be- 
ginning in  May,  1917.  Simultaneously,  additional  orders  were 
placed  for  755  of  our  own  1916  model.  These  orders  constituted  a 
very  wise  alternative  to  the  French  75  project.  Shortly  after  they 
were  placed,  the  Ordnance  Department  reached  the  momentous  de- 
cision to  make  both  types  of  carriage  conform  to  the  French  75- 
millimeter  size — slightly  less  than  3  inches.  Here,  indeed,  was 
a  master  stroke  in  our  war-time  ordnance  preparation.  Munitions 
production  was  simplified  enormously  by  calling  for  the  manu- 
facture of  a  uniform  size  shell  for  this  class  of  gun,  and  above  all  it 
gave  us  interchangeability  of  ammunition  with  the  French  on  the 
battlefield. 

The  problem  of  getting  sufficient  gun  bodies  produced  for  the 
75-millimeter  units  was  far  less  vexing.  Orders  were  placed  for 
these  concurrently  with  the  carriage  orders  and  their  production 
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was  well  timed  with  the  other  program.  Three  types  of  gun  bodies 
were  built,  the  American,  British,  and  French  type,  but  all  of  the 
7  5 -millimeter  bore. 

Meanwhile  all  plans  for  getting  the  French  75  carriage  under 
production  were  being  held  up  because  of  difficulty  and  delay  in 
getting  the  drawings.  The  first  drawings  were  not  received  until 
August,  1917,  and  complete  data  were  not  in  hand  until  the  follow- 
ing April,  more  than  a  year  after  our  entry  into  the  war.  Many  of 
the  measurements  the  French  themselves  did  not  have  upon  paper. 
In  producing  the  superb  recuperator  mechanism  of  these  carriages 
they  relied  extensively  upon  hand  fitting  and  deviated  considerably 
from  blue  print  dimensions.  Finally,  all  drawings  as  received  had 
to  be  translated  into  our  units  of  measurement,  which  constituted 
one  of  the  greatest  tasks  involved  in  the  French  gun  projects. 

Construction  of  the  recuperator  systems  on  these  guns  pre- 
sented the  most  formidable  challenge  to  American  industrial  and 
technical  skill  that  it  has  perhaps  ever  been  called  upon  to  meet. 
Such  exquisitely  fine  workmanship  was  necessary  in  the  production 
of  these  recuperators  that  French  ordnance  experts  were  skeptical, 
and  justifiably  so,  that  the  American  mechanic  could  be  trained  in 
their  production  in  time  for  their  use  in  the  war.  Although  the 
superiority  of  the  recuperator  on  this  as  well  as  on  the  larger 
French  guns  was  universally  conceded,  Germany  had  never  been 
able  to  make  them,  and  England,  with  the  assistance  of  French 
ordnance  experts  freely  offered  at  the  beginning  of  the  war,  did 
not  attempt  them. 

By  December,  1917,  complete  drawings  for  the  carriage  of  the 
French  75  had  been  received  and  an  order  for  3,049  of  them  was 
placed  with  the  Willys-Overland  Motor  Car  Company.  Not  until 
February,  1918,  however,  were  all  specifications  for  the  recuperator 
in  hand.  After  a  thorough  canvass  of  all  industrial  establishments 
that  might  be  induced  to  undertake  the  manufacture  of  this 
mechanism,  the  Singer  Manufacturing  Company,  producers  of  sew- 
ing machines,  finally  consented  to  do  so,  and  in  March,  1918,  they 
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accepted  an  order  for  2,500  recuperators.  The  following  month 
1,000  additional  were  ordered  to  be  turned  out  at  the  Rock  Island 
Arsenal.  When  these  recuperators  began  to  come  through,  it 
marked  their  first  production  in  a  factory  outside  of  French  ter- 
ritory. 

When  hostilities  ceased  American  factories  were  turning  out 
carriages  for  the  three  types  of  75-millimeter  gun  at  the  rate  of  393 
per  month,  a  total  of  1,221  having  been  delivered  up  to  that  time. 
The  production  of  gun  bodies  was  always  ahead  of  the  carriage 
output.  At  the  rate  of  increase  in  carriage  production  we  would 
have  been  turning  out  800  carriages  a  month  by  February,  1919. 
To  equip  our  divisions  in  France  before  it  could  be  hoped  that 
American  factories  could  attain  quantity  production  in  75-milli- 
meter material,  the  Ordnance  Department  took  advantage  of  ex- 
cess capacity  in  the  French  shops,  and  beginning  in  June,  1917, 
placed  orders  with  the  French  Government  for  a  total  of  2,806  75- 
millimeter  guns,  of  which  1,828  had  been  delivered  when  the 
armistice  was  signed.  But  the  rate  of  output  attained  by  our  own 
ordnance  preparation  would  have  been  sufficient  to  supply  75's  for 
our  entire  projected  army  of  3,360,000  men  on  the  front  in  the 
summer  of  1919. 

OUR  OWN  PRODUCT. 

In  placing  in  quantity  production  the  4.7-inch  field  gun,  1906 
model,  of  which  we  had  62  in  service  when  we  entered  the  war,  the 
United  States  contributed  a  highly  effective  weapon  to  the  artillery 
strength  of  the  Allied  armies.  It  was  a  proven  weapon,  developed 
under  exhaustive  tests  and  experiments.  Had  the  war  continued 
so  as  to  permit  an  effective  accumulation  of  these  guns,  their  best 
target  would  have  been  the  enemy's  77-millimeter  gun.  With  their 
greater  range  and  power,  they  would  have  been  particularly  useful 
in  destroying  this  enemy  weapon. 

At  its  maximum  elevation  of  15  degrees,  this  gun  throws  a  60- 
pound  projectile  a  distance  of  4  1/2  miles,  and  has  a  correspond- 


[56] 


*3?e  Story"  gf  Ordnance  in  the  World  War 


ingly  greater  range  with  lighter  projectiles.  It  has  a  recoil  action 
of  70  inches,  taken  up  by  a  hydraulic  cylinder  and  a  system  of 
springs. 

Owing  to  the  very  limited  ready  capacity  for  turning  out  car- 
riages and  gun  bodies  for  this  unit,  the  Ordnance  Department  faced 
almost  the  same  pioneer  undertaking  in  its  production  as  in  the 
case  of  the  French  designs.  It  was  necessary  to  place  orders  for 
gun  forgings  with  manufacturers  who  had  had  no  previous  exper- 
ience whatever  in  the  work.  Owing  to  great  variations  in  the  gross 
section  of  the  gun  bodies  these  manufacturers  experienced  great 
difficulty  in  the  heat  treatment  of  the  forgings.  The  program  in- 
volved the  erection  of  entirely  new  forging  and  machining  plants 
in  many  cases.  It  involved  trans-shipment  of  rough  forgings  to  the 
machine  shop,  perhaps  several  hundred  miles  away,  under  the  fear- 
fully congested  transportation  conditions  that  prevailed  in  those 
months.  That  is  why  the  output  of  finished  gun  bodies  determined 
in  the  case  of  this  4.7-inch  gun  the  number  that  we  could  put  on  the 
front.  Carriage  production  in  this  unit  was  always  considerably 
ahead  of  cannon  output. 

Despite  the  enormous  obstacles  encountered  in  getting  pro- 
duction of  this  gun  under  way,  which  we  can  do  barely  more  than 
suggest  in  this  space,  when  the  armistice  was  signed  production 
was  mounting  into  substantial  monthly  deliveries.  More  than  150 
gun  bodies  had  been  completed  and  of  the  total  of  933  carriages,  in- 
cluding recoil  mechanism,  ordered  beginning  in  July,  1917,  308  had 
been  delivered. 

THE  155-MILLIMETER  HOWITZER. 
There  is  no  finer  product  of  French  gun  craft  than  the  155- 
millimeter  howitzer.  Next  to  the  75-millimeter  gun,  it  was  the 
most  serviceable  weapon  in  the  Allied  armies  and  the  best  known. 
There  could  be  no  greater  testimonial  to  the  skill  and  resourceful- 
ness of  American  industry  than  its  duplication  in  the  space  of  a 
few  months  of  this  weapon  which  had  never  before  been  built  out- 
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side  of  the  factory  of  its  original  designer,  the  French  firm  of 
Schneider  &  Cie.  The  French  had  been  developing  and  perfecting 
the  design  of  this  gun  for  nearly  twenty  years  when  the  war  began 
in  1914. 

The  155  howitzer  weighs  less  than  four  tons,  is  extremely 
mobile  for  a  weapon  of  its  size,  and  in  one  minute  can  hurl  five  95- 
pound  projectiles  a  distance  of  well  over  7  miles.  This  rapidity  of 
fire  is  made  possible  by  the  perfection  of  its  hydropneumatic  recoil 
system,  which  restores  the  huge  gun  body  to  its  exact  aim  within 
13  seconds  after  each  shell  is  fired  by  means  of  converting  the  recoil 
action  into  compressed  air  energy  which  realigns  the  gun.  It  was 
the  duplication  of  this  superfine  mechanism  that  formed  the  crux 
of  the  entire  project,  just  as  did  the  75-millimeter  recuperator. 
Consider  that  this  155  recuperator  is  turned  out  from  a  solid  forg- 
ing weighing  3,875  pounds,  which  is  reduced  to  only  870  pounds 
when  converted  into  the  finished  article,  after  a  machining  process 
requiring  the  finest  precision. 

The  carriage  for  the  155  howitzer  also  proved  the  most  difficult 
to  manufacture  of  all  the  gun  mounts  placed  under  production. 
The  extreme  lightness  and  mobility  of  this  weapon  was  obtained 
by  the  combination  of  a  very  short  cannon  and  the  incorporation  of 
many  ingenious  features  of  design  to  reduce  the  weight  of  the 
carriage.  The  latter  was  built  of  a  multiplicity  of  pressed  steel  and 
flanged  parts  instead  of  one  or  two  major  castings,  which  neces- 
sitated the  design  and  construction  of  numberless  jigs  and  fixtures 
before  it  could  be  placed  in  production.  It  also  required  a  high 
grade  of  steel  and  bronze  that  had  previously  not  been  manu- 
factured in  quantity  in  this  country. 

Although  the  plans  of  the  155  howitzer  were  secured  in  the 
spring  of  1917,  the  work  of  translating  the  specifications  into 
American  measurements  monopolized  the  entire  time  of  an  expert 
staff  until  the  next  October.  By  August,  1917,  however,  it  was  pos- 
sible to  place  an  order  for  3,000  gun  bodies  for  this  unit.  The  con- 
cern that  accepted  the  order  built  and  equipped  an  entire  plant  and 


[58] 


A  French-made  155-m.m.  howitzer  firing  from  the 
ruins  of  the  captured  town  of  Varennes  at  the 
retreating  German  columns.  The  French  had 
been  developing  and  perfecting  the  design  of  this 
gun  for  nearly  twenty  years  when  the  war  began. 
From  the  Spring  of  1917  until  the  following 
October  was  spent  in  adapting  the  design  of  this 
gun  to  American  shop  practice.  The  concern  that 
accepted  the  order  for  the  gun  bodies,  built  and 
equipped  an  entire  plant  and  was  turning  out  12 
gun  bodies  a  day  within  six  months.  The  first 
gun  carriage  was  completed  in  July  1918.  An- 
other $10,000,000  plant  was  built  for  the  manu- 
facture of  the  recuperator  of  this  gun,  the  most 
difficult  mechanical  operation  of  all.  By  Novem- 
ber, 1918,  recuperators  were  being  produced  at 
the  rate  of  16  per  day;  854  having  been  com- 
pleted when  the  armistice  was  signed.  When  hos- 
tilities ended,  the  first  regiment  equipped  with 
these  weapons  made  in  the  U.  S.  A.  was  waiting 
to  embark. 
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If  you  will  stop  to  count  the  number  of  caissons 
and  limbers  shown  in  this  picture  it  will  give  you 
a  basis  upon  which  to  build  an  understanding  of 
the  magnitude  of  the  artillery  program.  There 
was  nothing  very  difficult  in  the  production  of 
these  caissons  and  limbers — a  mere  problem  in 
quantity  production.  It  was  to  provide  the  cor- 
responding gun  and  carriage  for  each  of  them  that 
was  the  herculean  task  of  Ordnance.  With  one 
type  alone — the  3-inch  or  75-millimeter — it  was 
the  task  of  Ordnance  during  the  World  War  to 
produce  a  number  each  month  equal  to  the  total 
production  for  the  United  States  Army  during  the 
thirteen  years  preceding  our  entrance  into  the 
war.  The  United  States  Army  had  never  been 
provided  with  the  larger  caliber  mobile  field  guns, 
for  the  very  good  reason  that  American  artillery, 
designed  for  American  defense,  was  not  intended 
for  the  special  task  of  fortress  demolition  en- 
countered in  the  war  in  Europe. 
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was  turning  out  12  bodies  a  day  within  six  months  after  the  con- 
tract was  signed.  This  feat,  performed  by  the  American  Brake 
Shoe  and  Foundry  Company,  of  Erie,  Pa.,  stands  out  as  perhaps 
the  most  remarkable  of  our  Ordnance  preparation.  Orders  for 
2,469  carriages  were  placed  in  November,  1917.  Despite  the  dif- 
ficulties encountered  in  getting  production  under  way,  the  first  car- 
riage was  completed  and  ready  for  test  in  July,  1918. 

The  recuperator  was  the  third  group  into  which  the  manufac- 
ture of  this  weapon  was  divided  in  order  to  obtain  the  advantage  of 
specialization.  Great  difficulty  was  experienced  in  locating  a  con- 
cern willing  to  undertake  the  manufacture  of  such  an  exacting 
piece  of  mechanism  as  the  155  recuperator.  The  responsibility  was 
finally  accepted,  however,  by  Dodge  Bros.,  of  Detroit,  manufac- 
turers of  motor  cars,  the  order  being  placed  in  November,  1917.  To 
execute  it  they  built  and  equipped  an  elaborate  plant  at  a  cost  of 
$10,000,000,  carrying  out  the  project  under  the  handicaps  of  labor 
scarcity  and  the  severe  winter  that  followed. 

A  variety  of  difficulties  arose  to  prevent  proper  functioning  of 
the  first  recuperators  assembled.  The  work  of  machining  the  forg- 
ings  had  proceeded  favorably  until  the  final  operation.  This  con- 
sisted of  polishing  the  interior  of  the  long  cylinder  to  a  mirror  like 
glaze  and  still  retaining  the  extreme  accuracy  necessary  to  prevent 
leakage  of  oil  past  the  piston.  Several  weeks  elapsed  before  this 
operation  could  be  perfected.  Then  changes  in  the  quality  of  the 
oil  were  found  necessary.  The  primary  difficulty  of  the  whole 
undertaking  was  due  to  the  fact  that  we  were  using  French  draw- 
ings and  technical  devices  with  American  shop  methods.  French 
shop  practice  may  vary  much  from  the  drawings,  relying  on  "hand 
fitting"  instead  of  working  within  "tolerances"  on  measurements 
as  is  generally  done  in  American  shops.  Thus  we  have  the  explana- 
tion of  how  the  last  and  most  persistent  obstacle  was  overcome  by 
a  slight  alteration  in  two  small  parts  of  the  recuperator.  These  had 
been  produced  according  to  drawing,  but  evidently  in  their  pro- 
duction the  French  tended  to  closer  hand  fitting. 
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By  undaunted  perseverance  production  was  finally  gotten  under 
way  and  recuperators  that  duplicated  the  perfect  functioning  of 
the  French  product  were  being  turned  out  at  the  rate  of  16  a  day 
by  November,  1918.  Of  the  3,714  recuperators  ordered,  854  had 
been  finished  when  the  armistice  was  signed,  and  this  number  was 
increased  to  1,238  a  month  later. 

Meanwhile  production  of  the  howitzer  gun  bodies  had  pro- 
ceeded so  favorably  that  it  was  possible  to  sell  550  to  the  French 
government  in  September,  1918,  a  total  of  1,172  having  been  com- 
pleted when  the  armistice  was  signed.  The  howitzer  carriage  pro- 
ject had  reached  a  total  production  of  154  and  the  rate  of  increase 
would  have  placed  this  total  at  230  a  month  later.  Of  the  2,575  car- 
riage limbers  ordered,  273  had  been  completed  when  hostilities 
ceased. 

Although  this  great  project  was  pushed  forward  as  rapidly  as 
possible,  hostilities  came  to  an  end  before  any  of  the  155-millimeter 
howitzers  built  in  this  country  could  be  packed  and  shipped  over- 
seas. The  first  regiment  to  be  equipped  with  this  weapon,  however, 
was  ready  to  embark  and  the  guns  were  awaiting  shipment  at  the 
dock  when  the  fighting  ceased.  Deliveries  on  early  orders  placed 
with  the  French  for  the  155  howitzer  totaled  821  up  to  the  signing 
of  the  armistice. 

THE  155-MILLIMETER  GUN. 

The  story  of  the  reproduction  in  America  of  this  French  weapon 
runs  for  the  most  part  parallel  to  the  history  of  our  155  howitzer 
project. 

Being  of  the  "gun"  design,  this  weapon  has  a  longer  cannon  body 
than  its  howitzer  brother  and  thus  achieves  the  exceedingly  high 
muzzle  velocity  of  2,400  feet  per  second  with  a  95-pound  projectile 
which  it  hurls  considerably  more  than  ten  miles.  Its  chief  ad- 
vantages lie  in  its  wide  range  of  usefulness  combined  with  its  ex- 
tremely simple  and  rugged  design.  To  absorb  the  rolling  shock  of 
the  eight  tons  of  steel  amassed  in  this  unit  the  mount  is  spring  sup- 
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ported,  and  the  wheels  are  equipped  with  a  double  tread  of  solid 
rubber  tires.  By  an  ingenious  arrangement  it  is  also  possible  in  a 
few  minutes  to  attach  a  caterpillar  tread  to  the  wheels  whenever 
soft  ground  is  encountered.  A  large  clearance  for  recoil  at  high 
elevations  of  fire  and  also  a  wide  angle  of  traverse  in  directing  fire 
are  made  possible  by  the  split  trail  design.  The  weapon  is  equipped 
with  a  hydropneumatic  recoil  system  so  arranged  that  the  gun 
body  slides  directly  in  the  recuperator  forging  during  recoil.  A  low 
center  of  gravity  is  obtained  by  small  diameter  wheels  and  a 
trunnioned  "cradle"  which  reduces  considerably  the  height  of  the 
cannon. 

While  recuperators  for  the  155  gun  were  ordered  from  Dodge 
Bros.,  their  special  plant  having  been  built  to  house  this  as  well  as 
the  howitzer  recuperator  work,  the  project  was  made  secondary  to 
that  of  the  howitzer  and  work  was  not  commenced  on  it  until  April, 
1918.  Much  difficulty  was  encountered  in  machining  the  first  forg- 
ings.  Even  with  this  overcome,  it  was  impossible  to  complete  a 
recuperator  under  normal  conditions  in  less  than  three  months  from 
the  time  the  forging  came  into  the  machine  shop.  The  first  re- 
cuperator was  delivered  in  October,  1918.  A  total  of  110  rough 
machined  recuperator  forgings  were  shipped  to  France,  however, 
to  be  finished  there  and  made  available  for  units  shipped  from  the 
United  States  without  recuperators. 

The  carriage  of  this  gun  was  very  much  simpler  to  construct 
than  the  howitzer  carriage.  It  consisted  principally  of  two  large 
steel  castings  as  contrasted  with  the  multiplicity  of  parts  called  for 
in  the  howitzer  carriage.  An  order  for  1,446  carriages  and  the 
same  number  of  limbers  was  placed  in  November,  1917,  and  the 
first  carriage  was  delivered  in  August,  1918.  By  the  last  week  in 
October  production  had  increased  to  the  rate  of  7  a  day. 

Design  of  the  cannon  or  gun  body  of  this  unit  is  complicated  by 
the  necessity  of  providing  resistance  to  the  high  velocity  of  its 
shell  fire.  The  long  body  is  built  up  of  a  number  of  jackets  and 
hoops  to  secure  this  strength.    Its  production,  therefore,  involved 


[66] 


*®e  Storjr  gf  Ordnance  in  the  World  War 


more  than  the  forging  and  machining  of  a  single  heavy  piece. 
Orders  for  the  cannon  were  placed  in  November,  1917,  and  were 
divided  between  the  Bullard  Engineering  Works,  at  Bridgeport, 
Conn.,  and  the  Watervliet  Arsenal.  A  total  of  2,160  cannon  were 
ordered.  The  Bullard  Engineering  Works  had  first  to  construct 
an  entirely  new  plant  and  assemble  and  set  up  all  necessary  equip- 
ment, while  the  arsenal  had  to  extend  its  shops  and  also  secure 
much  new  equipment.  The  project  was  an  enormous  one,  but  de- 
liveries from  the  arsenal  began  in  July  and  during  the  single  month 
of  October  a  total  of  50  gun  bodies  were  completed  there  and  at 
the  Bullard  Works.  Early  in  1919,  with  the  latter  company  com- 
ing into  heavy  production,  it  is  certain  that  deliveries  would  have 
reached  eight  per  day. 

We  gain  some  conception  of  the  magnitude  of  such  a  project  as 
the  production  of  this  155  gun  when  we  consider  that,  exclusive  of 
all  cannon  parts,  a  total  of  416  drawings  and  tracings  were  re- 
quired to  carry  out  the  translation  of  the  original  French  drawings 
into  our  units  of  measurement.  Despite  the  enormous  difficulty  at 
that  time  of  securing  competent  draftsmen,  all  of  these  drawings 
were  completed  in  a  few  weeks,  which  may,  indeed,  in  itself  be 
ranked  as  an  extraordinary  achievement. 

When  the  armistice  was  signed,  368  carriages  and  370  limbers 
and  71  gun  bodies  for  this  unit  had  been  actually  completed.  Six- 
teen combinations  of  these  parts  had  been  floated  for  overseas  to  be 
matched  with  the  recuperators  which  we  had  sent  to  France  for 
machining,  and  the  balance  were  packed  for  overseas  shipment. 
Had  hostilities  not  been  brought  to  an  end  in  November  our  own 
recuperator  project  for  this  gun  would  have  been  in  a  short  time 
brought  up  to  match  the  output  of  carriages  and  gun  bodies,  to 
make  us  entirely  independent  of  French  shops  in  producing  the  155 
millimeter  gun.  The  Dodge  plant  was  expected  to  develop  a  max- 
imum production  capacity  of  ten  recuperators  a  day.  With  the 
company's  original  order  reduced  to  880  recuperators    after    the 
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signing  of  the  armistice,  all  of  this  number  had  been  completed  by 
May  1,  1919. 

THE  BRITISH  HOWITZERS. 

Overflow  of  British  orders  to  American  plants  for  the  British  8- 
inch  and  9.2-inch  howitzer  designs  had  developed  ready  capacity  in 
this  country  for  the  production  of  field  weapons  of  the  larger  size 
which  the  Ordnance  Department  at  once  took  advantage  of  upon 
our  entrance  into  the  war.  This  8-inch  howitzer  had  been  designed 
by  the  British  in  the  early  days  of  the  war  and  had  proved  its  fight- 
ing qualities  on  the  battlefield.  Just  eight  days  after  our  declara- 
tion of  war  with  Germany,  April  14,  1917,  we  ordered  80  of  these  8- 
inch  units  from  the  Midvale  Steel  &  Ordnance  Co.,  at  Nicetown, 
Pa.,  the  concern  that  was  manufacturing  them  under  British  con- 
tract at  that  time.  It  was  understood  that  production  on  our  order 
would  begin  upon  completion  of  the  British  order.  Production  pro- 
ceeded so  favorably  that  the  first  completed  unit  was  proof -fired  on 
December  13,  1917,  with  excellent  results,  and  by  May,  1918  pro- 
duction had  increased  to  six  per  week.  Under  a  subsequent  con- 
tract the  total  order  for  this  unit  was  increased  to  195,  of  which  146 
were  completed  and  accepted  to  November  14,  1918;  96  being 
shipped  overseas. 

To  keep  up  with  the  stride  of  artillery  development  during  the 
war,  it  was  found  advisable  to  design  an  8-inch  howitzer  with 
longer  range  than  the  first  unit  produced  by  the  Midvale  Co. 
When  this  design  was  brought  out  it  proved  a  range  of  nearly 
13,000  yards,  or  about  2,000  yards  greater  than  that  of  the  first 
8-inch  design.  This  second  design  was  known  as  the  Mark  VIII- 
1/2  and  the  first  as  the  Mark  VI.  An  order  for  100  of  the  new  type 
was  placed  with  the  Midvale  Co.  on  October  2,  1918,  carrying 
specifications  also  for  a  new  and  heavier  type  of  carriage. 

The  Bethlehem  Steel  Company  was  working  on  a  contract  with 
the  British  government  for  the  British  9.2-inch  howitzer  when  we 
entered  the  war.    The  company  expected  to  complete  the  orders  by 
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July,  1917.  Here  also  was  established  capacity  for  early  heavy  gun 
production  and  the  Ordnance  Department  took  advantage  of  it 
by  placing  an  order  with  the  Bethlehem  company  for  100  of  the 
9.2-inch  howitzers  calling  for  British  specifications  throughout.  At 
the  same  time  we  placed  orders  for  132  of  these  units  in  England, 
British  production  of  medium  and  heavy  guns  having  become  so 
well  established  at  that  time  that  it  was  possible  for  them  to  under- 
take to  contribute  to  the  equipment  of  our  first  divisions.  The 
Bethlehem  company  was  unable  to  reach  production  on  our  order 
but  the  British  concerns  delivered  40  howitzers  before  the  armistice 
was  signed. 

But  in  the  general  scheme  laid  out  for  equipping  our  divisions 
with  heavy  howitzers,  orders  for  both  the  8-inch  and  the  9.2-inch 
design  were  placed  merely  because  established  facilities  insured 
early  deliveries.  Our  goal  was  quantity  production  on  the  French 
240-millimeter  howitzer  design,  the  project  that  we  will  next  re- 
view, and  production  of  the  other  designs  was  from  the  beginning 
subordinated  to  our  preparations  for  turning  out  the  French 
weapon. 

THE  240-mm.  HOWITZER  PROJECT 
Recognizing  that  production  of  this  enormous  weapon  on  the 
scale  contemplated  would  tax  our  already  over-burdened  industrial 
capacity  to  the  limit  and  that  early  quantity  production  therefore 
was  out  of  the  question,  deliveries  in  the  240-millimeter  howitzer 
program  were  aimed  entirely  at  the  year  1919.  The  British 
howitzer  designs,  with  ready  facilities  for  their  production,  had 
been  turned  to  to  fill  in  the  gap  before  the  tremendous  task  of  trans- 
planting the  manufacture  of  the  French  weapon  to  this  country 
could  be  pushed  to  the  point  of  deliveries. 

The  240  howitzer  is  only  a  fraction  of  an  inch  larger  in  bore 
than  the  British  9.2  howitzer,  measuring  almost  exactly  9.5  inches. 
Yet,  against  the  latter  weapon's  range  of  about  6  miles  with  a  290- 
pound  shell,  the  French  design  hurls  a  356-pound  shell,  carrying  a 
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high  explosive  bursting  charge  of  50  pounds,  a  distance  of  nearly 
ten  miles.  The  British  design  was  an  effective  weapon,  however, 
and  should  not  be  discredited  by  comparison  with  this  superlative 
product  of  French  gun  science. 

It  was  planned  that  our  entire  second  army  of  30  divisions 
should  be  equipped  with  240  howitzers,  based  on  the  rate  of  in- 
crease in  our  overseas  forces  contemplated  during  the  first  few 
months  of  our  participation  in  the  war.  In  the  summer  of  1917  the 
French  and  British  Governments  had  advised  us  that  they  would  be 
able  to  equip  our  first  30  combat  divisions  in  1918  with  heavy 
howitzers.  With  this  source  to  supplement  our  British  howitzer 
orders  here,  therefore,  it  was  anticipated  that  quantity  production 
of  the  240  howitzer  beginning  in  the  early  spring  of  1919  would  be 
well  timed  to  meet  requirements.  And  by  surplus  production  in 
1919  it  was  planned  to  replace  all  losses  in  the  8-inch  and  9.2-inch 
designs  with  the  240  howitzer. 

As  we  adapted  the  240-millimeter  howitzer  from  the  French 
Schneider  model,  it  was  composed  of  four  major  parts — the  how- 
itzer barrel,  the  top  carriage,  the  cradle  with  recoil  mechanism,  and 
the  firing  platform.  We  may  glean  some  idea  of  the  immensity  of 
this  project  from  the  fact  that  it  was  necessary  to  provide  each 
of  these  parts  with  its  own  transport  wagon  and  limber  and  a  ten- 
ton  tractor  for  motive  power.  The  weapon  was  set  up  for  action 
by  means  of  a  complete  erecting  frame  and  small  crane,  the  firing 
platform  being  first  placed  on  the  ground,  the  top  carriage  imposed 
on  that,  this  bearing  the  cradle  with  recoil  mechanism,  and  finally 
the  howitzer  barrel  itself  was  set  in  place. 

Each  of  these  major  sections,  of  course,  was  composed  of  a  mul- 
tiplicity of  smaller  parts,  requiring  in  their  production  exacting 
grades  of  iron,  steel  and  other  metals  as  well  as  the  most  precise 
machining,  and  having  to  pass  rigid  tests  for  strength  and  dimen- 
sion. 

Indeed,  the  production  of  one  of  these  monstrous  weapons 
would,  in  pre-war  days,  have  been  considered  a  difficult  undertak- 
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Upper :  Railroad  gun  in  action  north  of  Mailly, 
France,  May,  1918.  Lower :  Railroad  gun  in  tran- 
sit. An  8-inch  gun  and  narrow  gauge  armament 
train.  Ordnance  received  assistance  with  its  rail- 
way artillery  program,  finding  available  464  big 
guns,  completed  or  under  manufacture,  which 
came  from  the  coast  defense  and  from  the  Navy. 
Ordnance  had  to  design  and  produce  the  gun  cars 
and  mounts,  and  complete  armament  trains. 
Despite  delays  incident  to  slow  deliveries  of  mate- 
rial, labor  shortage,  etc.,  eighteen  complete  units 
had  been  turned  out  when  the  armistice  was 
signed  and — of  even  more  importance — the  plants 
had  developed  a  capacity  of  fifteen  units  per 
month.  Three  complete  units  had  been  shipped 
overseas.  No  part  of  the  Ordnance  program 
shows  more  clearly  the  potential  military  strength 
America  possesses  in  industrial  genius  and 
capacity,  or  more  strikingly  the  need  of  a  degree 
of  industrial  preparedness  to  mobilize  that 
strength  at  the  fighting  front  in  due  time. 
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ing  for  any  industrial  plant.  The  difficulty  and  complexities 
involved  in  the  manufacture  of  more  than  1,200  of  them,  under  the 
pressure  of  limited  time  and  the  manifold  handicaps  of  the  in- 
dustrial and  transportation  conditions  then  prevailing  will  be 
manifest. 

The  240-howitzer  project  actually  got  under  way  on  September 
1,  1917,  when  an  order  was  placed  with  the  Watertown  Arsenal  for 
250  carriages  complete  with  recoil  mechanism,  transport  vehicles, 
tools  and  accessories.  Although  this  only  opened  the  program,  an 
allotment  of  $17,500,000  was  necessary  to  cover  the  estimated  cost 
of  the  order.  Despite  the  elaborate  equipment  of  this  arsenal  at 
the  time  for  the  production  of  heavy  gun  carriages,  it  was  neces- 
sary to  build  an  entirely  new  erecting  shop  with  a  capacity  equal 
to  that  of  all  the  old  buildings  combined.  The  force  of  mechanics 
was  increased  from  1,200  to  over  3,000  in  several  months. 

To  obtain  the  extensive  equipment  of  heavy  machine  tools  re- 
quired it  was  necessary  to  comb  the  entire  country;  experts  were 
sent  out  to  locate  and  procure  them  wherever  available.  Great  dif- 
ficulty and  delay  also  developed  in  obtaining  delivery  of  taps,  dies 
and  all  necessary  fixtures.  Raw  material  deliveries  always  fell  be- 
hind schedule,  for  even  after  they  were  produced  and  shipped  there 
were  endless  transportation  delays. 

But  despite  all  obstacles,  work  on  the  original  carriage  order  was 
pushed  unremittingly  and  the  pilot  carriage  of  the  project  was  de- 
livered in  October,  1918.  Some  two  months  after  this  first  carriage 
order  was  placed  with  the  arsenal,  the  Standard  Steel  Car  Company 
agreed  to  accept  an  order  for  1044  carriages,  complete  with  trans- 
port vehicles,  limbers,  etc.,  but  without  the  recoil  mechanism.  Al- 
though as  one  of  the  most  important  freight  and  passenger  car 
builders  in  the  country  this  company  possessed  an  extensive  and 
well  equipped  plant,  it  was  nevertheless  necessary  practically  to 
double  the  capacity  of  its  huge  erecting  shop  by  the  construction  of 
additional  buildings  and  greatly  to  increase  other  plant  facilities  to 
make  ready  for  the  tremendous  task  undertaken. 
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To  expedite  production  sub-contracts  for  many  of  the  smaller 
component  parts  were  immediately  placed  by  the  Standard  com- 
pany with  more  than  100  firms  through  the  east  and  middle  west. 
As  many  of  these  firms  were  already  working  on  sub-contracts  for 
the  Watertown  Arsenal  carriage  order,  their  utilization  on  the 
order  with  the  Standard  company  meant  better  prices  and  closer 
standardization  of  parts.  Subsequent  placing  of  orders  by  these 
sub-contractors  with  manufacturers  of  raw  and  finished  materials 
meant  that  the  ramifications  of  this  240  carriage  project  soon  had 
extended  throughout  the  entire  industrial  fabric  of  the  eastern  and 
central  states.  This  tremendous  outlay  obviously  multiplied 
enormously  the  effect  of  delay  and  uncertainties  in  transportation, 
of  fuel  shortage  and  the  other  handicaps  under  which  the  project 
labored.  Raw  materials  could  in  most  instances  be  obtained  only 
through  allocation  by  the  War  Industries  Board  and  the  granting 
of  priority  orders  on  the  manufacturers  of  these  materials,  who 
were  over-loaded  with  other  government  orders  of  varying  impor- 
tance. Notwithstanding  all  handicaps,  however,  work  was  forced 
ahead  and  the  deliveries  contemplated  for  1919  were  in  sight  when 
the  armistice  was  signed. 

Construction  of  the  240  howitzer  recuperators  to  match  the  car- 
riages to  be  turned  out  by  the  Standard  Steel  Car  Company  was 
undertaken  by  the  Otis  Elevator  Company.  To  carry  out  a  con- 
tract for  1,039  recuperators  accepted  on  May  1,  1918,  this  company 
had  to  completely  rebuild  and  equip  a  plant  which  it  already  owned 
in  Chicago.  Forgings  for  the  recuperators  were  furnished  by  the 
Carnegie  Steel  Company  which  completed  the  rough-machining  be- 
fore shipment  to  the  Otis  Elevator  Company.  The  first  recuperator 
was  finished  by  the  latter  company  early  in  November,  1918,  a  little 
more  than  six  months  after  the  order  was  placed. 

Another  independent  order  for  recuperators  to  keep  pace  with 
the  carriage  capacity  to  be  developed  by  the  Standard  Steel  Car 
Company  was  placed  with  the  Watertown  Arsenal  in  the  summer 
of  1918.    This  order  called  for  250  recuperators  in  addition  to  those 
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which  the  arsenal  had  already  been  called  upon  to  deliver  in  its 
original  carriage  contract.  Much  new  equipment  had  to  be  secured 
to  take  care  of  this  order,  but  production  was  gotten  under  way 
rapidly.  The  arsenal  furnished  most  of  its  own  recuperator  forg- 
ings  but  an  additional  supply  came  from  the  Carnegie  Steel  Com- 
pany. Recuperators  actually  completed  at  the  arsenal  numbered 
16  by  December  31,  1918,  and  280  forgings  were  in  process  of  ma- 
chining. 

With  both  the  arsenal  and  the  Otis  Elevator  Company  thus 
rapidly  coming  into  quantity  production  on  recuperators  there  was 
no  danger  of  the  1919  program  for  240  howitzer  deliveries  being 
held  up  by  a  lack  of  this  mechanism. 

The  massive  gun  bodies  for  the  240  howitzer  were  placed  in  pro- 
duction at  the  Watervliet  Arsenal,  that  is,  they  were  ordered  ma- 
chined and  completed  there.  Orders  for  rough  forgings  to  be 
shipped  to  the  arsenal  were  distributed  between  five  or  six  plants. 
From  November  20,  1917,  to  November  7,  1918,  a  total  of  1,160  gun 
bodies  were  ordered  completed  at  Watervliet.  Construction  of  an 
entirely  new  machining  plant  was  necessary  to  carry  out  the  work 
and  allotments  to  the  arsenal  during  the  war  for  increasing  its 
facilities  totaled  nearly  $14,000,000.  The  arsenal  undertook  to  de- 
velop a  maximum  capacity  of  100  cannon  a  month  and  to  deliver 
the  last  of  the  1,160  not  later  than  September  30,  1919. 

Gun  bodies  actually  completed  up  to  December  12,  1918, 
totalled  158,  the  pilot  cannon  having  been  delivered  in  August, 
1918. 

Thus,  by  December,  1918,  it  is  seen  that  production  in  all  parts 
of  the  240-millimeter  howitzer  had  been  placed  squarely  upon  its 
feet  and  promised  rapid  increase  in  deliveries.  Had  the  war  con- 
tinued, by  the  spring  of  1919,  many  of  our  overseas  divisions  would 
have  been  equipped  with  this  splendid  weapon  produced  wholly  in 
American  plants.  It  was  planned  to  develop  a  capacity  of  80  units 
a  month  in  the  early  part  of  1919. 
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ANTIAIRCRAFT  GUNS. 

Before  we  mount  into  the  larger  size  field  guns,  let  us  survey 
briefly  our  preparation  in  the  line  of  antiaircraft  guns,  which  also 
were  of  7  5 -millimeter  size. 

We  had  before  1916  developed  a  3-inch  antiaircraft  unit  for 
fixed  emplacement  at  coast  fortifications  which  is  still  today  the 
most  powerful  antiaircraft  weapon  of  its  caliber.  But  we  had  given 
little  or  no  attention  to  mobile  artillery  of  this  sort.  To  meet  the 
necessity  of  early  production  when  we  entered  the  war,  therefore, 
an  improvised  mobile  unit  was  turned  out.  This  consisted  of  a  sim- 
ple structural  steel  design  upon  which  was  mounted  one  of  the  75- 
millimeter  guns  already  in  production.  Fifty  of  these  carriages 
were  manufactured  and  shipped  to  France  and  guns  which  the 
French  were  turning  out  for  us  were  mounted  upon  them  there.  In 
mobility  this  unit,  it  was  recognized  from  the  beginning,  left  much 
to  be  desired.  Its  steel  carriage  design,  therefore,  was  superseded 
by  a  truck  mount,  orders  for  which  were  placed  in  July,  1917. 
Upon  this  mount  was  placed  our  own  75-millimeter  field  gun, 
model  of  1916. 

It  was  intended  throughout,  however,  that  this  preliminary  pro- 
gram should  give  way  to  the  production  of  a  specially  designed 
antiaircraft  unit  with  a  powerful  3-inch  gun.  It  was  recognized 
that  the  75-millimeter  field  guns  which  made  up  these  original  units 
did  not  have  sufficient  power.  They  were  used  because  they  were 
quickly  available  and  because  the  French  had  pressed  them  into 
the  same  service.  This  improved  3-inch  gun  was  just  coming  into 
production  when  the  armistice  was  signed,  orders  for  612  having 
been  placed  in  July,  1917.  Had  the  war  continued,  our  divisions 
would  have  been  equipped  with  a  splendid  antiaircraft  weapon.  As 
it  was,  the  antiaircraft  material  in  use  by  our  forces  when  hostilities 
ceased  was  all  supplied  by  the  French  with  the  exception  of  about 
68  of  our  first  75-millimeter  units. 
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MOUNTING  THE  COAST  AND  NAVAL  GUNS. 

In  the  5  and  6-inch  guns  that  could  be  spared  from  the  Coast 
Artillery  and  the  reserve  store  of  the  Navy  there  was  shell  power 
that  might  quickly  be  made  available  for  the  western  front.  When 
we  entered  the  war  the  Ordnance  Department  at  once  set  out  to 
master  the  problem  of  placing  these  heavy  fixed-emplacement 
pieces  on  mobile  field  mounts. 

An  inventory  showed  that  ninety-five  6-inch  and  twenty-eight 
5-inch  guns  could  be  secured  from  the  Coast  Artillery  and  forty-six 
6-inch  guns  from  the  Navy,  while  an  additional  30  guns  of  the 
6-inch  size  were  offered  by  a  private  dealer  in  this  country.  Minor 
alterations  were  necessary  in  many  of  the  guns  to  make  them 
adaptable  to  field  mounts,  and  the  navy  guns,  ranging  from  30  to 
50  calibers  in  length,  had  to  be  cut  down  to  a  uniform  length  of  30 
calibers.  The  long  6-inch  seacoast  guns  were  not  shortened  be- 
cause it  was  planned  to  return  them  to  the  coast  defenses  from 
which  they  were  taken. 

Speed  in  the  manufacture  of  the  carriages  for  these  guns  de- 
manded that  they  be  of  the  simplest  design  consistent  with  the 
great  strength  necessary  to  bear  the  weight  of  this  fixed-emplace- 
ment material.  The  carriage  design  for  the  5  and  6-inch  naval  guns 
having  been  placed  under  test  and  found  to  meet  all  requirements 
by  September,  1917,  orders  were  placed  for  ninety-two  6-inch  car- 
riages and  twenty-eight  5-inch.  Owing  to  the  great  weight  of  the 
long  6-inch  seacoast  guns,  however,  it  was  found  that  it  would  be 
necessary  to  carry  them  separately  on  big  transport  wagons.  Such 
a  wagon  was  designed  and  an  order  placed  for  55  in  February,  1918. 

When  the  armistice  was  signed  practically  all  of  these  mounts 
had  been  completed.  Seventy-two  entirely  assembled  6-inch  units 
and  twenty-six  5-inch  had  been  floated  for  overseas. 

RAILWAY  ARTILLERY  PROJECTS. 

Railway  artillery  forms  another  chapter  in  the  history  of  our 
War-time  Ordnance  preparation.    An  inventory  taken  by  the  Ord- 
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nance  Department  as  soon  as  war  was  declared  against  Germany 
showed  some  464  big  guns  available  for  mobilization  on  the  west- 
ern front.  These  ranged  in  size  from  the  8-inch  rifle  to  the  single 
16-inch  experimental  howitzer  which  the  Ordnance  Department 
had  produced  prior  to  1917.  In  the  number  were  included  guns 
which  could  be  spared  from  the  coast  defense  as  follows:  ninety- 
six  8-inch,  one  hundred  twenty-nine  10-inch,  forty-nine  12-inch,  and 
one  hundred  fifty  12-inch  mortars.  The  Navy  offered  to  turn  over 
twelve  of  its  7-inch  guns;  and  in  addition  six  12-inch,  50  calibre, 
rifles  were  commandeered  from  a  private  concern  where  they  were 
under  manufacture  for  the  Chilean  government. 

Here  was  an  assortment  of  guns  that  offered  splendid  op- 
portunity for  equipment  in  heavy  artillery.  The  Ordnance  De- 
partment determined  that  railway  mounts  offered  the  only  means 
of  providing  the  required  mobility  for  this  heavy  fixed  emplace- 
ment materiel  and  at  once  undertook  the  production  of  such 
mounts. 

The  use  of  heavy  railway  artillery  had  been  developed  to  a  high 
degree  during  the  war  before  our  participation.  It  had  come  to 
be  almost  as  varied  in  design  as  field  artillery  and  each  type  of 
mount  had  certain  distinct  tactical  uses.  Guns,  howitzers  and 
mortars  were  all  adapted  to  railway  mounts.  These  mounts  were 
of  three  general  types,  the  first  permitting  a  360-degree  gun 
traverse,  or  all-around  fire,  the  second  providing  limited  traverse, 
and  the  third  providing  no  lateral  movement  for  the  gun,  the 
traverse  aim  being  secured  by  means  of  shifting  the  position  of  the 
railway  car  on  a  curved  track,  or  epis. 

The  railway  mount  with  the  360  degree  traverse  was  used  for 
the  7-  and  8-inch  weapons  and  also  the  12-inch  mortars.  This  gun 
carriage  revolves  on  an  axis  and  turns  the  gun  with  it.  The  recoil 
in  this  mount  is  absorbed  by  a  recoil  system  similar  to  that  used 
with  field  guns.  Mounts  permitting  a  limited  traverse  movement 
of  the  accord  type  were  used  for  guns  and  howitzers  of  great  range. 
It  is  necessary  to  shift  the  car  upon  which  this  carriage  is  mounted 
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on  a  curved  track,  or  epis,  when  wide  traverse  movement  is  required 
for  aiming  the  gun.  Only  part  of  the  recoil  shock  is  absorbed  in 
the  recoil  system  of  the  carriage,  much  of  it  being  transmitted  to 
the  gun  car  itself,  which  necessitates  the  car  being  bolted  to  the 
track  and  braced  from  the  ground.  In  the  third  mount,  known  as 
the  Schneider  type,  also  used  for  the  heaviest  guns,  the  gun  trun- 
nion and  mount  are  fastened  rigidly  together.  Thus  with  no 
traverse  movement  provided  it  is  necessary  to  depend  entirely  upon 
movement  of  the  car  on  a  curved  track  to  secure  traverse  aim.  The 
carriage,  of  course,  provides  elevation  for  the  gun.  The  entire  re- 
coil in  this  type  is  absorbed  by  a  retrograde  movement  of  the  car 
along  the  track,  the  heaviest  guns  driving  the  car  twenty  or  thirty 
feet  back  after  fire. 

The  first  railway  mount  project  of  the  Ordnance  Department 
was  undertaken  as  a  measure  of  defense  against  possible  attempts 
by  German  submarines  to  raid  our  coast.  The  twelve  7-inch  guns 
turned  over  by  the  navy  were  mounted  for  this  purpose.  A  special 
pedestal  mount  was  designed,  giving  the  gun  a  360-degree  traverse. 
This  gun  was  mounted  on  one  of  three  standard  types  of  railway 
artillery  cars  designed  by  the  Ordnance  Department  for  the  7- 
and  8-inch  guns  and  the  12-inch  mortars,  the  three  types  having 
the  same  general  features. 

Taking  the  projects  in  the  scale  of  gun  sizes,  for  the  8-inch 
coast  defense  guns  the  first  type  of  mount  was  adopted.  Orders 
for  47  gun  cars  and  mounts  were  placed  with  three  concerns,  two 
of  which  had  materially  to  expand  their  shop  facilities  before  begin- 
ning work.  The  prevalent  condition  of  congested  railroads  and 
depleted  raw  material  markets  proved  a  serious  handicap  to  getting 
production  under  way.  But  by  June,  1918,  the  first  eight-inch  rail- 
way mount  had  passed  a  thoroughly  satisfactory  test  at  the  Aber- 
deen Proving  Ground.  When  the  armistice  was  signed  18  com- 
plete units  had  been  turned  out  and  the  contracting  plants  had 
developed  a  capacity  of  15  mounts  per  month.  Three  complete 
units  had  been  shipped  overseas.    These  units  included  ammunition 


[80] 


Six  of  these  huge  12-inch  guns  were  under  manu- 
facture in  the  United  States  for  the  Chilean  gov- 
ernment when  the  United  States  entered  the  war. 
They  were  provided  with  sliding  railway  mounts, 
one  of  which  is  shown  in  this  picture.  The 
mount  is  an  American  design  though  an  adapta- 
tion from  the  French.  The  first  of  these  mounts 
was  completed  within  eighty-five  days  after  the 
order  was  placed  and  all  of  them  were  awaiting 
shipment  to  France  when  the  armistice  was 
signed.  The  mount  has  thirty-six  car  wheels  and 
a  length  of  105  feet,  so  that  the  track  can  stand 
the  tremendous  strain  when  the  gun  is  fired.  The 
range  of  these  guns  is  25  miles,  firing  a  700-pound 
projectile.  As  an  indication  of  the  sound  basis 
of  claims  made  as  to  what  Ordnance  production 
would  have  been  with  the  continuation  of  hos- 
tilities, work  on  mounts  for  these  guns  was  con- 
tinued after  the  armistice  and  45  were  completed 
on  April  7,  1919,  whereas  General  Pershing  had 
requested  only  40  for  the  entire  campaign  of 
that  year. 
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cars,  transportation  cars,  tools,  spare  parts  and  all  necessary  ap- 
purtenances. It  was  necessary  to  equip  the  gun  cars  of  these  units 
with  narrow-gauge  as  well  as  standard-gauge  trucks  so  they  could 
operate  on  the  narrow-gauge  track  used  in  the  fighting  zone  in 
France. 

An  eight-inch  gun  of  longer  range  than  the  coast  defense  guns 
was  subsequently  designed  with  railway  mount  and  an  order  placed 
for  25  for  use  abroad  in  1920.  When  the  armistice  was  signed  this 
undertaking  was  abandoned. 

Railway  mounts  for  the  ten-inch  coast  guns  were  divided  be- 
tween the  Schneider  and  the  Batignolles  types.  As  a  joint  opera- 
tion with  the  French  government,  we  undertook  to  place  36  of 
these  weapons  on  Schneider  mounts,  the  forging  and  rough  ma- 
chining to  be  done  in  this  country  and  the  finishing  in  the  French 
shops.  Contracts  for  our  part  of  the  project  were  distributed  among 
three  plants.  Gen.  Pershing  had  called  for  the  delivery  of  36  sets  of 
parts  in  France  by  March  2,  1919.  When  the  armistice  was  signed 
8  complete  sets  had  been  produced,  and  there  is  little  doubt  that 
had  the  war  continued  the  36  sets  would  have  been  delivered  by  the 
date  specified. 

The  Batignolles  mount  project  for  the  ten-inch  coast  gun  was 
placed  with  the  Marion  Steam  Shovel  Co.,  which  undertook  to  pro- 
duce 18  of  these  mounts.  Difficulty  in  translating  the  French  draw- 
ings and  in  securing  the  necessary  raw  materials  and  machine 
equipment  entailed  serious  delays  in  this  project  and  the  armistice 
was  signed  before  any  of  the  mounts  were  produced.  The  entire 
project  was  cancelled  shortly  after  the  armistice. 

The  Marion  Steam  Shovel  Company  also  undertook  the  manu- 
facture of  Batignolles  mounts  for  twelve  of  the  12-inch  coast  de- 
fense guns.  This  contract  was  given  preference  over  the  ten-inch 
mounts,  and,  although  none  of  the  twelve-inch  mounts  had  been 
produced  by  November  11,  work  had  progressed  so  far  that  the 
Ordnance  Department  ordered  all  12  completed.  The  first  was  de- 
livered about  April  1,  1919. 
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For  the  twelve-inch  Chilean  naval  guns  the  Ordnance  Depart- 
ment redesigned  the  Schneider  mount  to  facilitate  manufacture  in 
this  country,  as  our  manufacturers  had  experienced  endless  trouble 
in  producing  the  French  designs  because  of  their  entire  lack  of  con- 
formity to  American  shop  practice.  It  was  decided  to  build  three 
mounts  for  these  6  twelve-inch  guns,  holding  one  gun  in  replace- 
ment reserve  for  each  mount.  Although  the  order  for  these 
mounts  was  not  placed  until  the  summer  of  1918,  all  three  had  been 
completed  and  made  ready  for  shipment  to  France  by  November, 
1918,  each  with  its  entire  equipment  of  supplies,  spare  parts,  am- 
munition cars,  etc. 

Of  the  150  twelve-inch  mortars  which  it  was  believed  could  be 
safely  withdrawn  from  the  coast  defenses,  contracts  were  let  for 
the  mounting  of  96,  General  Pershing  having  asked  that  40  be  de- 
livered in  France  in  time  for  the  contemplated  1919  campaign. 
Provided  with  railway  mounts,  it  was  seen  that  these  mortars 
would  provide  an  excellent  weapon  for  short,  plunging  fire. 

The  project  of  mounting  these  weapons  proved  one  of  the  larg- 
est of  the  entire  artillery  program.  The  Morgan  Engineering  Co., 
of  Alliance,  O.,  which  undertook  to  build  the  cars  and  the  barbette 
carriage  mounts  upon  which  the  mortars  were  placed,  had  to  erect 
a  complete  plant  at  a  cost  of  $1,700,000  for  the  building  alone. 
Specially  designed  machine  tools  necessary  to  carry  out  the  work 
cost  the  government  more  than  $1,800,000  additional.  Although 
construction  of  the  plant  was  not  begun  until  December,  1917,  it 
was  entirely  completed  by  June,  1918,  and  the  pilot  mount  had  suc- 
cessfully passed  firing  tests  at  Aberdeen  by  the  end  of  August,  an 
exceedingly  noteworthy  achievement  in  view  of  the  weather  con- 
ditions that  prevailed  that  winter  and  the  manifold  industrial  handi- 
caps encountered.  Every  structural  part  for  all  of  the  91  mounts 
ordered  had  been  completed  when  the  armistice  was  signed.  De- 
spite the  relaxation  which  followed  the  Armistice  the  company  had 
delivered  45  complete  units  by  April  7,  1919,  whereas  Gen.  Persh- 
ing had  requested  only  40  for  the  entire  campaign  of  that  year. 
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These  mortars  as  mounted  were  provided  with  a  hydropneu- 
matic  recuperator  of  far  greater  size  than  any  that  had  hitherto 
been  produced  in  this  country,  and  this  feature  added  immensely 
to  the  project. 

It  was  in  May,  1918,  that  the  Navy  offered  to  turn  over  to  the 
Army  certain  f ourteen-inch  naval  rifles  then  under  construction  and 
of  which  it  was  estimated  30  would  be  completed  by  March,  1919. 
For  these  guns  it  was  planned  to  use  the  redesigned  Schneider  rail- 
way mount  that  had  been  adopted  for  the  twelve-inch  Chilean  gunSo 

Accordingly,  an  order  for  16  of  these  mounts  was  placed  with 
the  Baldwin  Locomotive  Works,  specifying  deliveries  to  begin  by 
February  1,  1919,  and  to  be  completed  by  the  following  April.  The 
signing  of  the  armistice,  however,  led  to  the  abandonment  of  the 
entire  project.  Five  of  these  guns  were  mounted  by  the  Navy  itself 
on  railway  mounts  of  another  design,  to  be  manned  by  naval  per- 
sonnel in  France.  The  Baldwin  Locomotive  Works  constructed  1 1 
of  these  mounts  for  the  Navy  Ordnance  Bureau  and  6  of  them 
were  subsequently  turned  over  to  the  Army. 

Finally,  the  Ordnance  Department  designed  and  built  a  railway 
mount  for  the  huge  sixteen-inch  howitzer  which  had  been  bored 
and  finished  prior  to  1917.  The  design  for  the  mount  was  finished 
on  February  10,  1918,  and  in  order  to  complete  the  project  in  the 
shortest  possible  time  it  was  placed  with  three  manufacturers,  who 
did  a  remarkably  fast  job  in  turning  it  out. 

Whereas  all  previous  railway  mounts  for  guns  of  this  size  had 
been  designed  to  be  braced  from  the  track  when  the  gun  was  set 
in  position  for  firing,  a  great  advantage  was  obtained  by  obviating 
the  necessity  for  this  in  the  sixteen-inch  howitzer  mount.  No  track 
preparation  whatever  was  necessary  to  fire  this  weapon.  The  great 
firing  load,  estimated  at  748,230  pounds,  is  safely  transmitted  to  the 
trucks  of  the  gun  car  through  an  intricate  system  of  equalizer 
springs.  The  recoil  action  is  absorbed  chiefly  by  a  hydraulic  recoil 
cylinder  with  which  the  gun  is  equipped  and  the  balance  is  taken 
up  by  a  retrograde  movement  of  the  car  on  the  track  of  20  or  30 
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feet.  This  unit  was  demonstrated  by  exhaustive  tests  to  rank  with 
the  highest  types  of  ordnance  in  use  today.  Orders  for  61  ad- 
ditional 16-inch  howitzers  had  been  placed  prior  to  the  tests  of  the 
pilot  mount  but  were  cancelled  when  the  armistice  was  signed. 

ARTILLERY  AMMUNITION 

In  April,  1917,  there  existed  in  the  country  less  than  780  pieces 
of  heavy  artillery  and  little  more  than  1,000,000  rounds  of  ammuni- 
tion therefor.  No  piece  heavier  than  the  6-inch  gun  had  yet  been 
made  for  mobile  artillery  troops. 

Some  idea  of  the  size  of  the  project  in  hand  may  be  had  from  the 
requirements  table  of  July  1,  1918,  which  called  for  more  than  153,- 
135,000  rounds  during  the  next  18  months,  at  a  cost  of  between  3% 
and  4  billion  dollars. 

The  difficulties  attendant  upon  such  an  undertaking  were 
stupendous.  To  begin  with,  it  was  a  new  industry  as  far  as  the 
larger  calibers  were  concerned,  a  type  of  experimental  work  ordi- 
narily requiring  years  to  develop — which  had  required  years  for 
the  Allies  to  develop — and  calling  for  specially  trained  technical 
experts  and  a  high  type  of  mechanical  labor.  The  few  existing 
shops  in  the  country,  absorbing  all  the  experienced  labor  in  this 
line,  were  already  occupied  with  materiel  for  the  Allies  and  were 
therefore  unavailable.  The  adoption  of  the  French  designs  for 
the  two  most  important  pieces,  the  75  and  155  millimeter,  requested 
by  the  French  and  advisable  for  many  reasons,  necessitated  a  long 
delay  in  obtaining  drawings  and  translating  them  to  American 
standards,  in  modifying  existing  facilities  and  in  learning  foreign 
methods.  At  the  outset,  delay  in  appropriations  proved  a  serious 
handicap  in  placing  contracts  and  getting  preparations  under  way. 
The  shortage  of  raw  material,  the  railway  congestion,  the  desper- 
ate machine-tool  situation,  and  the  labor  problem — all  operated  to 
render  almost  impossible  a  very  difficult  task. 

The  Allies  gloomly  predicted  that  it  would  require  years  even 
to  prepare  for  manufacture  and  that  the  possibility    of    getting 
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quantity  production  under  way  before  the  end  of  the  War  was  out 
of  the  question. 

In  the  face  of  this,  Army  Ordnance  set  to  work  and  trained 
labor,  constructed  53  great  plants,  designed  several  superior  new 
types  of  ammunition,  and  at  the  time  of  the  armistice  was  produc- 
ing it  at  a  rate  that  amazed  the  experts  of  the  Allied  armies.  Not 
knowing  it  could  not  be  done,  we  went  ahead  and  did  it. 

There  is  not  space  here  to  go  into  the  detailed  story  of  each 
calibre.  Briefly,  the  Field  Artillery,  consisting  of  75  m/m  gun  and 
howitzer,  4.7-inch  gun,  5-  and  6-inch  guns,  155  m/m  gun  and 
howitzer,  8-inch  gun  and  the  240  m/m  gun  represent  the  mobile 
type  on  mounts  and  carriages.  Of  this  group  the  75  and  155  m/m 
are  the  most  important. 

Ammunition  for  the  75  m/m  comprises  both  Shrapnel  and  H.  E. 
'  shell.  Later  a  gas  shell  of  this  type  was  developed  and  more  than 
half  a  million  manufactured.  As  certain  facilities  for  Shrapnel 
manufacture  already  existed,  whereas  the  H.  E.  facilities  had  to  be 
newly  created,  the  former  was  considerably  ahead  in  production, 
about  7Vi  million  of  these  being  produced  before  the  armistice  as 
against  a  little  more  than  4  million  of  the  H.  E.  shell.  Compared 
with  the  vast  requirements  on  this  item,  this  is  not  a  favorable 
showing,  but  it  must  be  remembered  that  we  were  attempting  to 
do  in  one  year  what  Germany  and  France  with  regular  military 
establishments  and  ample  appropriations  had  required  many  years 
to  do. 

The  155  m/m  was  an  adaptation  of  the  B  model  of  the  famous 
French  Grand  Puisson  Filloux  ammunition,  a  95-pound  shell  with 
a  range  of  13,000  meters  in  the  howitzer  and  17,500  in  the  gun. 
One  of  the  uses  of  this  ammunition,  with  a  special  time-fuse,  was  as 
an  agent  against  captive  balloons.  In  December  1917,  Army  Ord- 
nance developed  a  new  American  155  m/m  shell  which  had  no 
counterpart  in  French  ammunition.  In  June,  1918,  gas  shell  for 
both  gun  and  Howitzer  were  developed  and  a  little  later,  H.  E. 
shell.    The  difficulties  resulting  from  lack  of  tools,  labor  and  load- 
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ing  facilities  limited  the  production  of  this  shell  to  less  than  a 
million  rounds. 

The  4.7-inch  is  of  interest  as  being  America's  own  development 
and  practically  the  only  shell  used  in  the  War,  which  we  were  in 
any  way  prepared  to  make.  There  were  about  60  of  these  guns 
actually  in  service  at  the  time  of  our  declaration  of  War  and  a  total 
of  165,237  rounds  of  shrapnel  and  193,454  rounds  of  H,  E.  shell  on 
hand.  Frankford  Arsenal,  however,  was  the  only  manufacturer. 
By  November  1918,  five  additional  sources  of  supply  with  a  daily 
production  of  12,800  rounds  had  been  developed  and  a  total  of 
nearly  half  a  million  shells  produced.  Further,  gas  and  smoke  shell 
in  this  caliber  had  been  designed  and  put  into  production,  and 
experimental  work  on  incendiary,  tracer,  lachrymatory,  and  air- 
burst  shell  was  well  along  toward  completion. 

An  intermediate  class  between  the  Field  Artillery  and  the  Sea- 
coast  Artillery  is  composed  of  Howitzer  ammunition,  including  the 
8-inch,  9.2-inch  and  240  m/m  H.  E.  and  gas  shell  and  the  8-inch 
smoke  shell.  This  is  effective  for  use  behind  the  third  line  trenches 
for  destroying  enemy  encumbrances  such  as  barbed  wire,  concrete 
emplacements,  known  among  the  Germans  as  "pill-boxes,"  am- 
munition dumps,  railway  and  supply  depots  and  lines  of  com- 
munication. It  is  shot  at  high  angles  and  falls  almost  vertically  in 
places  that  would  be  overshot  by  shell  from  the  guns.  The  gas 
shell  of  this  type  is  also  far  more  effective  than  that  of  the  smaller 
calibers,  owing  to  its  greater  range  and  quantity.  The  8-inch 
smoke  shell  serves  the  two-fold  purpose  of  determining  the  aim  of 
the  H.  E.  shell  and  of  forming  a  smoke  screen  to  conceal  prepara- 
tions of  our  troops  for  an  attack  or  to  cover  a  retreat.  The  8-inch 
shell  was  the  first  of  the  American  artillery  ammunition  to  get  on 
the  line.  The  240  m/m  is  a  353-pound  projectile  having  a"  range 
of  10  miles.  The  monthly  rate  of  fire  per  gun  calls  for  900  rounds 
of  the  8-inch,  600  rounds  of  9.2-inch  and  450  rounds  of  240  m/m 
shell. 

The  Seacoast  Artillery  ammunition  includes  H.  E.  shell  for  the 
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5-,  6-,  8-,  10-,  12-,  and  14-inch  Seacoast  guns,  12-inch  for  mortars, 
16-inch  for  howitzers  and  gas  and  smoke  shell  for  the  5-,  6-  and  8- 
inch  seacoast  guns.  This  group  of  guns  and  Howitzers  is  com- 
posed of  heavy  Seacoast  Artillery  mounted  on  mobile  vehicles  such 
as  railway  mounts.  It  is  used  for  attack  upon  heavy  structures 
such  as  depots,  storehouses,  dumps,  railways,  batteries  and  on 
massed  troops,  the  ammunition  having  been  changed  from  the 
armor-piercing  type  originally  employed  with  this  artillery  against 
armored  battleships  to  H.  E.  shell  of  both  the  impact  and  the  timed 
type. 

As  the  use  of  this  as  mobile  artillery  had  never  before  been 
contemplated,  the  facilties  in  1917  were  practically  negligible,  with 
the  exception  of  a  few  small  shops  in  operation  on  British  con- 
tracts.   Enormous  facilities  were  developed. 

The  14-inch  is  probably  the  most  interesting  of  this  group  as 
indicative  of  the  nature  of  high  calibre  ammunition.  It  is  a  1,200- 
pound  projectile  carrying  a  powder-charge  of  490  pounds  of  H.  E. 
and  having  an  extreme  range  of  26  miles.  At  the  highest  point  in 
the  arc  it  describes,  this  shell  is  11  miles  above  the  earth.  Upon 
explosion,  it  digs  a  crater  30  feet  in  diameter  and  25  feet  in  depth. 
It  is  fatal  within  a  radius  of  150  yards,  death  being  caused  by  con- 
cussion alone,  which  is  so  great  as  to  drive  the  eyeballs  back  in  the 
sockets,  crushing  them  against  the  bony  structure  of  the  brain  and 
to  produce  hemorrhages  at  the  ears,  nose  and  mouth.  Beyond  the 
150  yard  area,  the  concussion  may  render  the  victim  blind  and  in- 
sane without  causing  death.  But  like  every  frightful  weapon  of 
warfare,  it  gives  its  own  warning.  Its  approach  is  heralded  by  an 
unearthly  screaming  which  may  be  heard  for  15  seconds  before  it 
strikes,  so  that  there  is  a  chance  of  diving  into  a  shell-hole  or  dug- 
out, or,  in  the  absence  of  such  shelter,  of  falling  flat  on  the  ground 
where  the  concussion  will  not  reach.  The  cost  of  a  single  one  of 
these  shells  is  $600. 

The  16-inch  is  used  in  bombarding  heavy  fortifications.     Its 
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An  8-inch  Seacoast  gun  on  a  barbette  type  rail- 
way mount  which  permits  of  fire  in  any  direction. 
Ninety-six  such  guns  were  removed  from  the 
seacoast  fortifications  and  mounted  on  these  spe- 
cially designed  railway  mounts  by  Ordnance. 
Three  plants  were  devoted  to  the  manufacture  of 
these  mounts,  two  of  them  finding  it  necessary  to 
enlarge  their  facilities  and  machine  tool  equip- 
ment to  undertake  the  work.  The  first  of  these 
mounts  was  completed  in  May,  1918,  and  by  the 
end  of  that  year  twenty-four  complete  units,  with 
ammunition  cars  for  standard  guage  track,  shell 
cars  for  narrow  gauge  track,  transportation  cars, 
tools,  spare  parts,  etc..  had  been  turned  out. 
Three  of  the  units  were  shipped  overseas  before 
the  armistice  was  signed.  The  contracting  plants 
had  developed  a  capacity  of  15  mounts  per  month. 
This  rate  of  production  is  a  more  certain  standard 
of  measurement  for  American  strength  than 
production  as  of  any  given  date.  The  problem 
was  to  continuously  sustain  the  armies. 
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projectile,  with  a  weight  double  that  of  the  14-inch,  has  only  about 
half  the  range. 

In  conclusion  then,  we  had  done  far  better  with  the  artillery 
ammunition  than  the  Allied  experts  or  the  Germans  had  ever 
dreamed  it  possible  that  we  might  do,  and  facilities  had  reached  a 
point  of  development  which  would  have  meant  utter  annihilation 
for  Germany  in  the  Spring  of  1919,  had  the  War  continued. 

PROPELLANTS  AND  EXPLOSIVES. 

There  is  no  chance  for  bluff  with  Ordnance  materiel.  It  is 
made  for  men  and  issued  to  men  who  have  no  other  insurance  of 
victory,  no  other  safeguard  against  death.  The  dependence  placed 
upon  it  is  too  great  to  allow  it  to  long  enjoy  a  false  reputation. 
When  soldiers  in  battle  express  confidence  in  Ordnance  materiel, 
they  are  backing  their  opinions  with  their  lives  and  their  judge- 
ments must  weigh  with  the  rest  of  us  accordingly. 

When  troops  advance  under  an  artillery  barrage,  a  portion  of 
the  men  are  killed  by  the  fire  of  their  own  artillery.  This  cannot 
be  prevented.  The  protection  given  by  the  barrage  against  the 
enemy's  fire  far  more  than  compensates  this  loss.  In  taking  a  few 
lives,  the  barrage  saves  many  more.  But  the  danger  to  their  own 
men,  causes  commanding  officers  to  exercise  the  greatest  caution  in 
the  direction  of  an  artillery  barrage. 

Studying  this  problem,  British  General  Headquarters  issued  an 
order  that  only  American  powder  should  be  used  in  Britsh  guns 
for  artillery  barrages,  because  of  the  greater  uniformity  and  con- 
sequent less  danger  to  the  troops  advancing  under  protection  of  the 
barrage.  What  higher  tribute  could  be  paid  the  quality  of  this 
product  of  American  Ordnance.  Mention  is  made  of  this  testi- 
monial before  beginning  the  story  of  propellants  and  explosives  be- 
cause so  many  persons  appear  to  think  that  the  problem  in  the 
manufacture  of  powder  and  explosives  is  almost  entirely  one  of 
quantity  production  and  not  of  quality. 

The  Allies,  or  rather  their  demands  during  three  years  of  war, 
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developed  somewhat  the  manufacture  of  propellants  and  explosives 
in  the  United  States  before  our  entrance  into  the  war.  We  have 
seen,  in  the  case  of  small  arms  and  in  a  few  other  instances,  that  this 
was  of  advantage  to  the  Ordnance  Department.  But  not  so  in  the 
case  of  propellants  and  explosives.  Rather  did  it  add  to  the  dif- 
ficulties of  the  situation.  In  April,  1917,  American  explosives  man- 
ufacturers were  crowded  with  orders  from  the  Allies.  They  were 
producing  greater  quantities  than  they  thought  could  be  produced. 
Plants  had  been  enlarged  and  new  ones  built.  The  technical  ability 
of  the  operating  organizations  of  explosives  manufacturers  had 
been  spread  very  thinly  over  a  much  inflated  war  industry.  Yet 
none  of  these  manufacturing  resources  was  available  for  the  use 
of  the  United  States  Army.  In  the  case  of  small  arms,  the  Amer- 
ican manufacturers  were  just  completing  their  European  orders, 
with  no  new  orders  in  sight,  as  we  entered  the  war.  But  with  ex- 
plosives, the  needs  of  the  Allies  were  continuing  and  were  increas- 
ing, not  diminishing. 

To  prevent  that  which  we  were  so  often  told  the  enemy  hoped 
to  achieve,  namely  the  disruption  of  the  Allies  supply  system  by 
having  the  United  States  Army  commandeer  sources  of  supply  in 
the  United  States  vital  to  the  Allies,  it  was  necessary  for  the  Ord- 
nance Department  to  go  outside  and  provide  new  sources  of  supply. 
In  all  some  53  plants  at  an  estimated  cost  of  $360,000,000  were 
begun  by  the  Ordnance  Department  to  supply  explosives.  A  large 
part  of  this  construction  was  completed  and  was  in  a  suprisingly 
efficient  state  of  operation  by  November  11,  1918. 

The  first  task  of  the  Ordnance  Department  was  to  increase  the 
supply  of  raw  materials  entering  into  the  manufacture  of  ex- 
plosives— sulphuric  and  nitric  acid,  phenol,  caustic  soda,  and  toluol, 
the  basic  raw  material  from  which  TNT  is  made.  In  the  case  of 
toluol,  the  Ordnance  program  required  an  expansion  of  production 
to  30,000,000  gallons  per  year  by  1919.  In  1914  production  of  toluol 
in  the  United  States  was  under  700,000  gallons  per  year.  To  ac- 
complish this,  contracts  were  made  and  gas  stripping  plants  were 
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installed  in  the  gas  plants  of  cities  extending  from  Boston  to  New 
Orleans  and  to  Seattle,  so  that  the  gas  burned  by  consumers  in 
cities  all  over  the  country  was  made  to  yield  its  tax  to  Ordnance 
and  to  victory.  Operating  personnel  had  to  be  established  and 
trained  for  these  gas  stripping  plants.  It  was  an  undertaking  of 
considerable  size.  The  first  plant  was  placed  in  operation  in  April, 
1918,  and  by  October,  1919,  this  improvised  source  of  supply  was 
developed  to  over  500,000  gallons  of  crude  toluol  a  month.  It 
would  have  reached  700,000  gallons  in  November,  thus  providing 
as  much  as  the  entire  country  produced  in  1914.  At  a  cost  of  $30,- 
000,000,  more  than  1,100  by-product  recovery  coke  ovens  for  the 
production  of  toluol  were  constructed  which  would  have  provided, 
in  1919,  some  half  a  million  gallons  of  toluol,  and  320  other  ovens, 
of  about  equal  capacity,  would  have  been  completed  later  in  1919 
and  early  in  1920.  Two  plants  for  the  manufacture  of  toluol  by 
special  processes  were  begun  at  Los  Angeles  and  San  Francisco. 
The  latter  plant,  built  for  a  capacity  of  3,000,000  gallons  a  year  was 
90  per  cent  completed  and  was  in  part  operation  when  the  armistice 
was  signed.  Despite  the  demand  for  TNT,  sufficient  toluol  was 
produced  throughout  the  war  to  prevent  failures  or  delays  in  de- 
livery of  high  explosives. 

The  shell  filler  adopted  for  high  explosive  shells  was  amatol,  a 
mixture  of  ammonium  nitrate  and  TNT,  a  product  developed 
in  England  during  the  war.  In  addition  to  the  extension  of  private 
resources  for  the  production  of  ammonium  nitrate,  the  Ordnance 
Department  undertook  the  construction  of  two  atmospheric  nitro- 
gen plants  at  Sheffield,  Alabama,  and  a  third  plant,  which  was  built 
by  the  Atlas  Powder  Co.  as  government  contractors,  for  the  pro- 
duction of  ammonium  nitrate  by  the  Brunner-Mond  process. 
Technical  men  were  sent  to  England  to  study  this  process  and  con- 
struction of  the  third  plant  was  started  on  March  8,  1918,  at  Perry- 
ville,  Md.  Fireproof  construction  was  required  throughout  at  this 
plant.  Production  of  ammonium  nitrate  was  begun  by  the  mid- 
dle of  July  and  before  the  armistice  was  signed  production  had 
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reached  500,000  pounds  of  ammonium  nitrate  a  day;  five-sixths 
of  the  estimated  total  capacity  of  the  plant.  The  character  of  the 
construction  work  required,  the  fact  that  the  plant  had  to  be 
specially  designed  by  American  engineers,  and  that  the  process  of 
manufacture  was  new  and  involved  highly  technical  work,  make 
this  achievement  a  truly  remarkable  accomplishment  to  the  credit 
of  American  industry  in  the  war.  Although  the  British  plant, 
based  upon  this  process,  was  in  operation  before  ground  was  broken 
for  the  building  of  the  Perryville  plant,  the  daily  production  of  the 
American  plant  was  in  excess  of  the  British  plant  when  hostilities 
were  ended. 

For  the  manufacture  of  TNT,  the  Hercules  Powder  Co.  built 
and  put  into  operation,  within  five  months,  a  plant  at  Hercules, 
California,  with  a  capacity  of  3,500,000  lb.  a  month.  Within  the 
same  length  of  time,  the  duPont  Powder  Co.  built  and  put  into 
operation  at  Barksdale,  Wisconsin,  a  plant  with  a  capacity  of 
2,000,000  lb.  a  month.  These,  with  several  smaller  plants,  kept 
the  supply  of  TNT  ahead  of  the  war  demands. 

Large  quantities  of  other  high  explosives,  fulminate  of  mer- 
cury, tetryl,  nitro  starch  and  ammonium  picrate,  were  developed. 
Three  plants  were  started  for  the  supply  of  increased  quantities  of 
picric  acid  to  the  French. 

Demands  of  the  Allies  for  propellants,  smokless  powder  for 
cannon  and  small  arms,  black  powder,  etc.,  had  increased  produc- 
tion in  the  United  States  from  1,500,000  pounds  per  month,  in  1914, 
to  some  9,000,000  pounds  per  month  at  the  time  the  United  States 
entered  the  war.  Yet  the  Ordnance  program  called  for  an  addi- 
tional 75,000,000  pounds  per  month,  none  of  which  could  be  ob- 
tained from  the  sources  of  supply  developed  for  the  Allies. 

The  Ordnance  Department  undertook  the  construction  of  two 
of  the  largest  powder  plants  in  the  world.  The  largest  of  these  was 
built  on  the  site  of  Andrew  Jackson's  home  near  Nashville,  Tenn., 
and  is  called  the  Old  Hickory  plant.  It  covered  an  area  of  5,000 
acres  and  its  construction  required,  as  an  incidental  item,  the  build- 
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ing  of  a  village  housing  some  20,000  people,  complete  with  schools, 
churches,  and  other  civic  improvements.  Its  estimated  cost  was 
$90,000,000.  The  contract  for  the  construction  of  the  plant  was 
signed  in  January,  1918,  ground  was  broken  in  March,  and  the  first 
of  its  nine  powder  lines  was  placed  in  operation  on  July  1st,  forty- 
five  days  ahead  of  contract  requirements.  At  the  time  of  the  sign- 
ing of  the  armistice,  this  plant  was  90  per  cent  completed  and  had 
reached  a  production  of  400,000  pounds  of  smokeless  powder  per 
day,  also  in  excess  of  contract  requirements.  The  total  estimated 
capacity  of  this  plant  was  900,000  pounds  of  smokeless  powder  per 
day,  but  had  the  performance  registered  prior  to  the  signing  of  the 
armistice  been  continued,  this  would  certainly  have  reached  1,000,- 
000  pounds  per  day. 

The  second  powder  plant  was  built  by  the  Thompson-Starrett 
Company  at  Nitro,  near  Charleston,  West  Virginia.  This  plant 
was  begun  in  February,  1918,  and  the  production  of  powder  begun 
about  the  middle  of  September.  At  the  time  of  the  signing  of  the 
armistice,  its  output  was  averaging  125,000  pounds  a  day.  The 
plant  was  operated  by  the  Hercules  Powder  Co.  under  government 
contract. 

The  provision  of  explosives  and  propellants  was  sufficient  to 
meet  the  demands  of  the  Ordnance  program  at  all  times  without 
interference  in  any  way  with  the  supplies  sent  to  the  Allies.  Had 
the  war  continued,  the  American  supply  in  1919  would  have 
amounted  to  over  one  billion  pounds  of  smokeless  powder,  of  which 
two-thirds  would  have  been  available  for  the  American  Expedition- 
ary Forces  and  the  remainder  for  the  Allies,  and  over  one  and  a 
quarter  billion  pounds  of  high  explosives  of  which  three-fourths 
would  have  been  available  for  the  United  States  Army  and  the  re- 
mainder for  the  Allies. 

FIRE  CONTROL 

The  equipment  known  as  "Sights  and  Fire  Control"  comprises 
those  instruments  and  devices  used  to  control  and  direct  the  firing 
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of  all  military  offensive  weapons  and  to  observe  the  effect  of  this 
fire  in  order  to  place  it  on  the  target. 

Belonging  to  this  equipment  are  all  classes  of  sights,  elevation 
quadrants,  clinometers,  etc.,  which  are  attached  to  the  gun  or  its 
carriage  and  are  used  to  lay  the  gun  in  direction  and  in  elevation; 
also  various  instruments,  such  as  range  finders,  azimuth  instru- 
ments, aiming  circles,  prismatic  compasses  and  many  others,  which 
are  used  by  the  gun  crew  for  determining  the  range  of  the  target 
and  its  position  and  relation  to  the  combatant  forces. 

Present  day  warfare,  with  the  armies  in  trenches,  has  called  for 
many  new  kinds  of  fire  control  instruments,  for  the  reason  that  the 
target  is  usually  not  visible  from  the  position  occupied  by  the  gun 
battery,  and  "indirect"  fire  is  resorted  to.  This  means  that  the  ter- 
rain must  be  carefully  mapped  and  that  there  must  be  provided  an 
elaborate  set  of  special  instruments,  including  the  intricate  "Pan- 
oramic Sight,"  many  of  which  are  not  needed  when  the  target  is  vis- 
ible, as  in  the  case  of  naval  or  coast  defense  warfare.  This  method 
of  indirect  fire  has  extended  to  all  firing  units,  railway  artillery, 
trench  mortar  batteries  and  even  to  machine  guns,  so  that  it  is  now 
necessary  to  equip  each  of  the  above  with  a  complete  set  of  indirect 
fire  control  equipment.  This  has  meant  a  multiplicity  of  new 
instruments,  none  of  which  was  in  existence  before  the  war. 

Another  group  of  instruments,  included  in  the  fire  control 
equipment,  comprises  devices  such  as  range  and  deflection  boards, 
deviation  boards,  range  tables,  wind  indicators  used  as  aids  in  the 
intricate  problem  of  computing  the  flight  of  the  projectile  for  any 
given  conditions  of  range,  altitude,  air  pressure,  temperature,  etc. 

Still  another  group  contains  devices  used  in  estimating  the  alti- 
tude, speed  and  future  location  of  hostile  aircraft,  so  that  effective 
offensive  fire  may  be  maintained.  This  class  of  equipment  is  en- 
tirely new,  exceptionally  intricate  and  ever  changing  in  design. 

Fuse  setters  must  be  supplied  to  Field  Artillery  batteries  so  that 
the  fuses  may  be  timed  to  cause  the  shell  to  burst  at  the  point  in  its 
flight,  when  the  greatest  effect  may  be  produced. 
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Many  other  auxiliary  devices  are  called  for,  for  example,  light- 
ing arrangements,  and  self  luminous  aiming  posts  and  marks,  so 
that  accuracy  of  fire  may  be  maintained  even  at  night. 

The  increasing  significance  and  now  recognized  importance  of 
well  placed  shots,  as  compared  with  mere  volume  of  fire,  have  de- 
manded that  all  the  above  mentioned  sights  and  other  instruments 
be  marvels  of  accuracy  and  precision,  and  at  the  same  time  be  able 
to  withstand  the  concussion  and  shock  incident  to  artillery  fire. 
The  accuracy  required  in  some  of  these  instruments  will  be  ap- 
preciated when  it  is  considered  that  at  long  ranges,  such  as  are  com- 
mon to-day,  a  very  slight  error  in  the  sight  will  cause  a  miss  and 
the  total  loss  of  the  shot. 

Certain  items  of  our  present  fire  control  equipment  were  in  pro- 
duction in  this  country  prior  to  April,  1917,  but  only  in  very  small 
quantities.  They  were  as  a  rule  made  in  tool  rooms  by  expert  ma- 
chinists, who  had  plenty  of  time  in  which  to  do  the  work.  The 
problem  of  manufacturing  instruments  in  the  quantities  demanded 
by  our  artillery  program  in  a  short  period  of  time  was  absolutely 
different.  It  meant  quantity  production,  with  shop  machines  and 
low  grade  labor,  instead  of  single  instruments  in  the  tool  room  or 
instrument  shop  by  the  highest  grade  of  labor.  It  meant  working 
to  an  accuracy  1/10000  part  of  an  inch  on  a  heavy  machine  under 
rush  orders,  when  the-  workmen  had  been  accustomed  to  hun- 
dredths or  thousands  of  an  inch,  and  then  only  on  light  work.  The 
amount  of  labor  involved  is  shown  in  the  case  of  the  Schneider 
Quadrant  Sight,  for  some  of  the  heavy  artillery,  where  the  raw  ma- 
terial costs  about  $25.00,  but  the  finished  sight  is  worth  $600.00. 
There  were  more  than  seven  thousand  of  these  to  be  made,  which 
meant  something  like  a  year's  work  for  one  thousand  men. 

In  the  case  of  those  instruments  which  contained  optical  parts, 
the  situation  was  even  more  difficult.  Optical  design  was  not 
understood  by  many  men  and  optical  workers  were  very  few  in 
number.  At  the  begining  of  the  war  there  was  only  one  manu- 
facturer in  this  country  prepared  to  make  military  optical  instru- 
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One  hundred  thousand  rough  forgings  for  9.2- 
inch  shells.  The  artillery  ammunition  program 
called  for  more  than  153,135,000  rounds  to  be  pro- 
duced within  eighteen  months  from  July  1,  1918, 
for  the  production  of  which  fifty-three  great 
plants  were  built.  To  glimpse  the  characteristics 
of  a  single  shell  of  this  program — the  14-inch — 
its  cost  of  manufacture  was  $600;  weight  1,200 
pounds ;  powder  charge  490  pounds  of  high  explo- 
sive; extreme  range  twenty-six  miles.  At  the 
highest  point  in  the  arc  this  shell  describes  in 
flight  it  is  11  miles  above  the  earth.  Upon  explo- 
sion, it  digs  a  crater  30  feet  in  diameter  and  25 
feet  in  depth,  and  is  fatal  within  a  radius  of  150 
yards,  death  being  caused  by  concussion  alone. 
Ordnance  did  far  better  with  artillery  ammuni- 
tion than  the  Allied  experts,  or  the  Germans, 
dreamed  it  possible  to  do,  and  the  facilities  had 
reached  a  point  of  development  by  November, 
1918,  which  would  have  meant  utter  annihilation 
for  Germany  in  the  Spring  of  1919. 
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Upper :  The  3-ton  Tank.  The  Ordnance  program 
called  for  23,390  tanks  of  various  types.  The 
Ford  Company,  following  development  of  the 
design,  had  placed  the  manufacture  of  this  3-ton 
tank  upon  a  quantity  basis  and  was  prepared  to 
turn  them  out  at  the  rate  of  100  per  day,  begin- 
ning January  1,  1919.  Only  fifteen  were  actually 
completed  when  the  armistice  was  signed,  but  500 
were  in  process  of  manufacture  and  would  have 
been  turned,  out  by  January  1.  This  is  a  two- 
man  tank,  mounting  one  machine  gun  and  with  a 
speed  of  eight  miles  an  hour.  They  would  have 
been  manufactured  at  the  rate  of  60  tanks  weekly 
in  American  plants  beginning  in  January,  1919. 
Lower :  An  interior  view  of  the  35-ton  tank,  Mark 
VIII,  carrying  a  crew  of  11  men  and  mounting 
two  six-pounders  and  seven  machine  guns.  The 
picture  gives  an  idea  of  the  intricate  design  of 
the  tank.  About  fifty  per  cent  of  the  American 
portion  of  production  on  this  35-ton  tank  was 
completed  by  November,  1918. 
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ments  in  quantity,  and  he  was  already  overloaded  with  orders.  It 
was  therefore  necessary  to  equip  factories  to  show  manufacturers 
how  to  train  workmen  in  schools,  such  as  those  which  have  been 
established  at  Rochester,  Philadelphia  and  Pasadena,  before  any 
satisfactory  production  could  be  secured.  It  was,  of  course,  neces- 
sary to  utilize  the  services  of  every  available  agency  in  the  work, 
and  the  services  also  of  agencies  that,  under  the  circumstances, 
would  never  have  been  considered  as  available.  For  example,  a 
manufacturer  of  lighting  apparatus  for  automobiles  was  developed 
into  the  chief  source  of  supply  for  the  complicated  sight  for  a  field 
gun;  a  concern  whose  regular  product  was  thermometers  before 
the  war,  was  developed  into  a  manufacturer  of  intricate  sights. 

A  further  complication  in  the  manufacture  of  military  optical 
instruments  was  the  lack  of  suitable  glass.  Before  the  war  we  had 
imported  practically  all  of  the  optical  glass  used  in  this  country, 
and  it  was  necessary  after  we  entered  the  war  to  develop  formulas 
and  processes  for  making  optical  glass,  to  set  up  manufacturing 
plants,  and  to  produce  the  glass  ourselves.  Several  different  kinds 
of  glass  were  needed  and  the  production  of  these  seriously  delayed 
completion  of  certain  instruments.  Great  progress  was  made, 
along  this  line,  however,  and  apparently  insuperable  obstacles  over- 
come, but  the  supply  was  never  quite  sufficient  to  meet  the  needs. 
The  development  work  done  will,  however,  render  us  independent 
of  any  foreign  source  of  supply  of  optical  glass  in  future. 

MOTOR  EQUIPMENT 
It  has  been  said,  "An  Army  is  as  good  as  its  transportation  and 
it  is  not  too  much  to  say  that  its  existence  or  the  nation's  existence 
in  time  of  war  is  staked  on  the  efficiency  of  its  military  transporta- 
tion. Particularly  is  this  true  in  modern  warfare  which  for  the 
main  part  is  made  up  of  a  series  of  movements  consisting  of  tre- 
mendous artillery  preparations  followed  by  heavy  infantry  attacks. 
The  limiting  factor  in  this  form  of  strategy  invariably  proves  to 
be  lack  of  facilities  for  following  up  the  attack  with  adequate  artil- 
lery and  supplies,  so  that  the  extent  of  the  advance  is  limited. 
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In  previous  wars,  wheeled  vehicles  had  been  relied  upon  almost 
entirely,  and  from  the  viewpoint  of  speed,  simplicity  and  reliability 
they  are  still  satisfactory  on  good  roads.  But  the  warfare  of  the 
present  calls  for  the  manoeuvering  of  the  Army  on  territory  which 
renders  this  vehicle  practically  useless  as  a  follow-up  and  it  was 
soon  seen  that  it  was  entirely  inadequate  except  for  use  behind  the 
lines  on  good  roads.  The  tracklaying  type,  or  caterpillar,  was  al- 
ready in  use,  but  this  was  too  slow  for  ordinary  use,  so  that  the 
need  for  a  new  development  along  this  line  was  urgent. 

The  combination  of  the  tracklaying  with  the  wheeled  type  was 
conceived  as  a  solution  to  the  problem,  and  the  possibilities  of  this 
were  foreseen  to  be  enormous. 

Upon  our  entry  into  the  War,  we  were  faced  with  the  problem 
of  developing  and  manufacturing  many  items  of  motor  equipment 
never  before  made  in  this  country.  In  August,  1917,  cables  brought 
information  of  the  need  for  motorizing  our  field  guns,  from  the 
three-inch  up  to  the  eight-inch.  In  November  the  tank  pro- 
gram arrived  from  overseas.  November  brought  news  of  the  neces- 
sity for  the  development  of  mobile  repair  shops,  already  conceived 
in  our  Mexican  Punitive  Expedition.  In  October  the  requirements 
were  received  for  wheeled  trucks  and  tractors  for  hauling  loads  on 
roads. 

The  first  difficulty  presented  in  carrying  out  this  enormous  pro- 
gram which  involved  the  designing,  the  building  of  facilities  and 
securing  of  materials  for,  and  the  construction  of,  more  than  120,000 
motorized  vehicles,  was  the  procurement  of  a  suitable  personnel. 
A  corps  of  automotive  experts  were  needed  as  officers  for  this  sec- 
tion, men  of  experience  and  creative  ability  along  this  line.  Also, 
a  vast  number  of  skilled  mechanics  were  needed  as  enlisted  men 
to  be  trained  in  the  operation  and  repair  of  this  materiel.  And 
these  had  to  be  selected  without  too  heavy  a  drain  upon  the  plants 
needed  to  manufacture  it. 

The  next  problem  was  the  securing  of  hundreds  of  manufac- 
turers.   The  materiel  was  of  new  types  never  before  made  in  this 
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country  and  many  of  the  automobile  manufacturers  were  incapable 
of  making  it. 

The  constant  change  of  drawings  necessitated  by  the  difficulty 
of  obtaining  complete  specifications,  by  the  need  for  adapting  them 
as  much  as  possible  to  the  facilities  of  the  manufacturers  to  hasten 
production,  and  by  the  demands  of  changing  tactics  at  the  front  of- 
fered another  obstacle  seriously  delaying  production. 

One  of  the  most  important  limiting  factors  in  the  time  element 
proved  to  be  transportation.  Inasmuch  as  many  of  the  pieces  con- 
sisted of  several  hundred  items  purchased  from  innumerable 
sources,  the  project  became  very  complex  and  the  transportation 
of  both  raw  materials  and  components  very  serious. 

The  value  of  the  materiel  ordered  up  to  the  signing  of  the 
armistice  amounted  to  nearly  half  a  billion  dollars.  It  included 
35,363  trucks  of  the  Supply,  Winch,  Ammunition,  Artillery  Repair, 
Equipment,  Light  Repair,  Machine  Gun  and  Heavy  Mobile  Artil- 
lery types;  2,257  Staff  Observation  and  Reconnaissance  Cars;  4,747 
trailers  of  the  l^-ton,  3"  field-gun,  3"  anti-aircraft,  4- ton  and  10-ton 
models;  24,973  tractors,  including  21/2-ton,  5-ton,  10-ton,  15-ton  and 
20-ton  types;  and  23,390  tanks  of  the  3-ton  and  6-ton  types  to- 
gether with  416  caterpillar  mounts. 

While  the  actual  deliveries  on  Ordnance  contracts  up  to  the 
time  of  signing  the  armistice  of  21,699  heavy,  and  in  many  cases 
special,  motor  vehicles  was  a  remarkable  accomplishment,  the 
work  was,  nevertheless,  just  getting  into  its  stride.  Facilities  had 
been  built  up,  the  tooling  up  had  been  completed,  the  personnel 
was  trained,  and  quantity  production  was  well  established  with  the 
exception  of  those  vehicles  for  which  demands  had  been  received  at 
late  dates.  In  these  cases  production  was  ready  to  start.  For 
instance,  the  Ford  company  had  just  reached  the  point  where  pro- 
duction of  3-ton  tanks  was  ready  to  go  ahead,  reaching  a  produc- 
tion of  100  a  day  January  1,  1919;  and  the  6-ton  tank  facilities, 
divided  among  three  companies,  were  beginning  to  turn  out  tanks 
at  the  rate  of  60  a  week.    The  production  had  so  far  advanced  that 
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even  the  rigid  cancellation  of  orders  at  the  time  of  the  armistice 
made  it  impossible,  from  an  economical  standpoint,  to  reduce  the 
number  of  vehicles  completed  below  46,000,  of  which  21,699,  as 
stated  above,  were  actually  delivered  before  the  armistice  was 
signed,  and  of  which  37,081  were  delivered  before  January  31,  1919. 

Had  production  continued  until  Spring,  the  American  Ex- 
peditionary Forces  would  have  had  an  array  of  motor  equipment  in 
France  which  would  have  rendered  possible  the  most  sweeping 
advance  which  could  be  made. 

The  most  interesting  project  of  the  entire  motor  equipment 
work  is  probably  the  Heavy  Mobile  Artillery  Repair  Shop.  This 
comprises  a  vast  organization  of  repair  shops,  tool-rooms,  lathes, 
power  generators,  air-compressors,  stock-rooms,  drill-presses,  bag- 
gage trailers,  welding-and-forge  outfits,  power  saws,  milling-ma- 
chines, huge  cranes,  executive  offices,  rolling-kitchens,  and  all  the 
other  various  accessories  of  the  complete  repair  and  tool-shop, — 
all  on  wheels  on  great  five-  and  ten-ton  trucks.  Each  repair  shop 
is  composed  of  two  identical  units  of  24  trucks  each.  Each  is  self- 
contained,  i.  e.,  it  carries  its  own  personnel,  consisting  of  51  officers 
and  men,  its  own  power,  sleeping  accomodations  and  provisions, 
and  is  perfectly  independent  of  the  other  half. 

The  range  of  work  done  in  these  shops  is  amazing.  Theoret- 
ically their  scope  is  the  repair  of  light  and  heavy  artillery,  small 
arms,  carriages,  mounts,  and  vehicles.  Actually,  everything  from 
motor-trucks  to  victrolas,  from  bicycles  to  shower-baths,  from  roll- 
ing-kitchens to  typewriters,  from  stone-crushers  to  broken  eye- 
glasses is  confidently  brought  to  the  shop  for  mending. 

Nine  of  these  shops  are  required  per  Army,  eight  for  the  eight 
heavy  artillery  brigades  and  one  for  the  tank  corps. 

TRENCH  WARFARE 

Under  the  group  heading  of  Trench  Warfare  are  included  some 
150  weapons  and  devices  peculiar  to  warfare  of  position.  The  total 
amount  of  this  materiel  manufactured  by  the  Ordnance  Depart- 
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ment  during  the  War  would  fill  4,327  freight  cars,  and  it  should  be 
remembered  that  for  the  most  part  it  is  compact  and  portable.  The 
hand  grenades  alone,  whose  manufacture  involves  265  operations, 
would  require  1,156  freight  cars.  For  the  little  parachutes  used  to 
suspend  signal  lights  1,688,000  yards  of  silk  were  required.  The 
ammunition  for  the  3-inch  and  6-inch  trench  mortars  would  occupy 
981  freight  cars.  The  chemical  warfare  apparatus  manufactured 
and  under  manufacture  at  the  time  of  the  Armistice  would  have 
been  adequate  to  project  more  poisonous  gas  than  Germany  and 
our  Allies  combined  could  produce. 

The  hand  grenade  game  began,  of  course,  back  in  the  15th 
century  when  the  Chinese  filled  pottery  jugs  with  most  unpleasant 
gases  and  threw  them  over  walls  at  other  Chinese.  These  primitive 
weapons  went  by  the  picturesque  and  expressive  name  of  "Stink- 
pots." Early  in  the  European  War,  the  Allies  began  to  revive  this 
weapon  in  the  form  of  crudely  improvised  devices,  such  as  gasoline 
cans,  but  their  possibilities  were  soon  seen  and  developed  to  a  high 
stage  of  perfection  represented  in  our  present  7  types  of  hand- 
grenades.  These  are  known  as  the  defensive,  offensive  (an  Amer- 
ican invention),  phosphorus,  incendiary,  thermit  and  two  types 
of  gas,  each  having  its  own  particular  use  indicated  by  the  name. 

A  total  of  34,800,000  was  made  prior  to  the  cessation  of  hostil- 
ities, of  which  more  than  27,000,000  were  of  the  Defensive  type, 
most  of  the  other  types  having  just  passed  the  experimental  stage 
and  begun  on  quantity  production. 

It  was  in  the  manufacture  of  this  item  that  women  played  the 
greatest  part  in  all  munition  manufacture.  Of  the  5,000  workers 
engaged  on  it,  nearly  90  per  cent  were  women,  and  at  no  time  was 
there  a  strike  or  any  labor  disturbance. 

The  rifle  grenade,  used  both  as  an  offensive  and  a  defensive 
weapon,  was  adopted  from  the  French  "V.B."  or  Viven  Bessiere. 
Its  advantage  lay  in  the  range,  which  was  approximately  200  yards, 
the  effective  range  after  the  explosion  being  about  75  yards. 
Twenty  million  of  these  were  produced. 
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The  Livens  projector  form  of  gas  shell  was  developed  to  replace 
the  old  gas  drum  which  had  to  be  placed  out  in  No-Man's-Land  at 
night  with  considerable  attendant  risk,  and  which  was  entirely  de- 
pendent upon  wind  conditions.  The  Livens  projector  shoots  its 
shell  directly  at  the  enemy's  trench  over  which  it  forms  a  thick 
smoke  cloud  of  high  concentration.  Two  kinds  of  gases  are  used, 
the  famous  lachrymatory,  which  is  extremely  painful  and  tempo- 
rarily blinds  the  victim,  and  the  fatal  gas,  which  may  result  in  a  trip 
to  the  hospital  with  a  slow  recovery. 

Special  troops,  known  as  Gas  and  Flame  Troops,  whose  sole 
duty  it  is  to  conduct  these  attacks,  make  a  tour  of  the  trenches, 
staging  attacks  in  favorable  sectors,  i.  e.  where  the  enemy  is  known 
to  have  concentrated  its  troops.  The  projectors  which  are  placed 
in  groups  of  five  batteries  of  25  projectors  each,  are  fired  sim- 
ultaneously by  electric  control. 

Seventy-five  thousand  gas  shells  and  62,900  barrels  and  base 
plates  were  completed  by  November  11,  1918. 

The  use  of  drop  bombs  became  very  extensive  as  the  air  pro- 
gram increased.  The  high  capacity  drop  bombs  of  which  453,286 
had  been  produced,  were  of  5  types,  weighing  from  25  to  500 
pounds,  and  were  used  chiefly  for  demolition  purposes  against 
strongly  fortified^  positions,  houses,  railroad  terminals  and  similar 
structures. 

The  incendiary  bombs,  used  for  lighter  structures  and  grain 
fields,  objects  requiring  a  more  slowly  burning  type,  were  aban- 
doned after  only  about  58,000  had  been  completed  for  the  Mark 
II  or  intensive  type.  Approximately  86,000  of  these  were  made  in 
this  country. 

The  only  bomb  employed  against  personnel  was  the  fragmenta- 
tion bomb.  Of  this  class,  the  Barlow  heavy  was  the  first  type  of 
all  bombs  to  be  made  in  this  country,  its  manufacture  having 
started  in  November  1917.  But  its  mechanism  proved  too  compli- 
cated and  after  the  production  of  9,000  it  was  abandoned  for  the 
Mark  II  A  and  II  B  and  the  modified  3-inch  H.  E.  shell,  which  was 
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found  to  be  highly  efficient  when  adjusted  with  the  bomb  mech- 
anism. About  30,000  of  these  in  storage  were  modified  and  used 
accordingly. 

Approximately  194,000  dummy  bombs,  used  for  training  pur- 
poses, were  also  made. 

For  the  early  pyrotechnics  program  the  capacity  of  the  three 
largest  fireworks  manufacturers  in  the  country,  together  with  the 
Lewis  Nixon  works  at  New  Brunswick,  N.  J.,  was  sufficient,  but 
with  the  new  requirements  schedules  in  June,  1918,  tremendous  ex- 
pansion became  necessary.  This  was  after  the  cable  order  to 
change  to  the  French  type  of  pyrotechnics  had  been  received  and 
work  had  been  suspended  until  new  drawings  could  be  made  ready. 

The  new  pyrotechnics  program  was  very  extensive,  involving 
about  65  new  types  and  styles.  Production  up  to  the  time  of  the 
armistice  was  as  follows:  signal  rockets,  450,000;  position  lights, 
Mk.  I,  743,000;  position  lights,  Mk  II,  807,032;  rifle  lights,  55,000; 
signal  lights,  Mk.  I,  110,000;  V.  B.  cartridges,  500,000;  signal 
lights,  Mk.  II,  2,551,000;  smoke  torches  110,000;  wing  tip  flares, 
80,165;  airplane  flares,  4,900. 

Signal  pistols  were  made  exclusively  by  the  Remington  Arms 
UMC.  Of  the  10-gauge,  20,164  has  been  made  before  the  change 
to  the  French  25  m/m  was  made  on  August  5,  1918.  Fifteen  thou- 
sand of  these  had  been  completed  by  December  and  the  35  m/m 
was  well  under  way. 

The  3-inch  trench  mortar  was  used  chiefly  against  personnel  by 
the  infantry.  It  fired  a  shell  of  twelve  pounds  at  the  rate  of  from 
35  to  40  per  minute  to  a  distance  of  750  yards. 

The  4-inch  mortar  is  used  for  the  most  part  by  special  gas 
troops  to  gas  the  enemy  front  line  and  communicating  trenches, 
as  well  as  for  a  smoke  barrage  for  starting  fires  and  lowering  the 
morale  of  the  enemy  troops  by  spreading  molten  iron  on  them. 
Its  shell  is  a  24-pounder  with  a  1,000-yard  range. 

The  6-inch  mortar  is  a  demolition  agent  and  is  extremely  ef- 
fective against  machine-gun  nests,  barb-wire  entanglements,  forti- 
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Upper :  Grenade  throwers.  There  is  a  distinct 
form  developed  in  grenade  throwers  quite  differ- 
ent from  that  of  the  Big  League  pitcher,  but  this 
picture  shows  that  the  training  officer  has  allowed 
the  grenade  thrower  in  the  foreground  to  depend 
upon  his  trusty  Southpaw,  doubtless  as  he  did  in 
the  Bush  League  back  home.  Lower :  Types  of 
hand  grenades.  1,  Defensive;  2,  Offensive; 
3,  Gas;  and  4,  Phosphorus.  The  ancestor  of  the 
hand  grenade  is  the  Chinese  stink  pot  of  the  15th 
century.  A  total  of  34,800,000  grenades  were  pro- 
duced in  the  nineteen  months  of  the  war.  The 
grenade  represents  the  chief  contribution  to  the 
winning  of  the  war  of  the  women  munition  work- 
ers. Of  the  5,000  persons  engaged  in  grenade 
manufacture,  ninety  per  cent  were  women,  and  at 
no  time  was  there  a  strike  or  any  labor  disturb- 
ance, a  record  that  is  without  parallel  in  the 
annals  of  Ordnance  in  the  World  War. 
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fications,  etc.  The  shells,  weighing  53  pounds,  have  been  shot  so 
fast  that  5  from  the  same  gun  have  been  counted  in  the  air  at  once. 
Its  range  is  1900  yards. 

The  240  m/m  is  also  a  demolition  mortar.  Its  projectile  of  150 
pounds,  hurled  a  distance  of  2,400  yards,  digs  a  crater  17  feet  in 
diameter  and  5%  feet  deep,  in  hard  clay,  upon  explosion. 

The  11 -inch  is  a  massive  structure  intended  for  heavier  demoli- 
tion purposes  of  fortifications,  etc.  with  a  194-pound  projectile  and 
a  range  of  4,500  yards. 

THE  STORY  OF  THE  U.  S.  RIFLE. 

It  has  been  suggested  that  one  of  the  difficulties  under  which 
the  Ordnance  Department  labored  was  that  Ordnance  design  and 
manufacture  was  so  unfamiliar  a  realm  to  those  civilians,  upon 
whom  reliance  had  to  be  placed  to  a  great  extent  for  the  fulfillment 
of  the  task,  that  it  was  necessary  to  teach  and  improvise  technique 
before  a  wheel  could  be  started  turning.  Yet  at  the  very  outset  of 
the  Story  of  Ordnance  in  the  Great  War,  is  found  a  situation  in 
which  it  was  the  familiarity  of  the  layman  with  the  problem  of  the 
Ordnance  Department  that  proved  a  source  of  embarrassment. 
The  story  of  the  U.  S.  rifle  is  unique  in  this  respect.  Millions  of 
Americans  possessed  some  familiarity  with  a  rifle.  Thousands  of 
them  were  ready  with  solutions  of  the  problem  of  equipping  our 
armies  with  them.  When  the  Ordnance  Department  came  out 
with  its  remedy,  it  had  to  withstand  the  most  bitter  criticism. 

In  the  production  of  the  rifle  the  Ordnance  Department  took  its 
stand  upon  the  same  ground  that  it  did  with  regard  to  machine 
guns,  artillery  and  all  other  weapons,  namely,  that  the  goal  to 
reach  was  a  rate  of  production  of  rifles  adequate  to  continuously 
supply  the  armies  to  be  put  into  the  field,  and  to  obtain  the  highest 
quality  commensurate  with  this  production.  Prior  to  the  war,  the 
United  States  Army  was  manufacturing  a  rifle  of  excellent  quality, 
the  U.  S.  Rifle,  Calibre  .30,  Model  of  1903.  This  rifle  was  manu- 
factured at  the  Springfield  Armory,  Springfield,  Mass.,  and  at  the 


[116] 


t^e  Story"  if  Ordnance  in  the  World  War 


Rock  Island  Arsenal,  Rock  Island,  111.  But  it  was  realized  that  the 
highest  rate  of  production  that  could  possibly  be  attained  in  the 
manufacture  of  this,  the  Springfield  rifle,  at  these  two  arsenals 
would  be  far  too  small  to  meet  the  requirements  of  the  army  which 
the  United  States  proposed  to  put  into  the  field.  Outside  sources 
of  supply  had  to  be  provided.  The  Ordnance  Department  was 
criticised  for  failure  to  adopt  this  excellent  Springfield  rifle,  but 
finally  convinced  its  critics  that  the  sources  of  supply  for  it  were 
utterly  inadequate. 

Then  the  Ordnance  Department  turned  to  those  private  plants 
which  were  engaged  in  the  manufacture  of  rifles  for  our  Allies.  For 
these  plants  to  have  manufactured  the  Springfield,  it  would  have 
been  necessary  to  reequip  them.  That  was  out  of  the  question. 
But  the  rifle  which  they  were  making  for  the  Allies,  was  deemed 
unsatisfactory  by  the  Ordnance  Department.  It  was  the  British 
.303  rifle,  chambered  for  a  rim  cartridge,  liable  to  jam  and  misfire, 
a  weapon  which  the  British  were  about  to  discard  just  before  the 
war  and  which  they  would  have  discarded,  in  favor  of  a  rifle  using 
a  high  powered  rimless  cartridge,  had  it  not  been  that  they  lacked 
time  to  make  any  change  at  all.  The  Ordnance  Department  de- 
cided against  the  manufacture  of  the  British  .303  rifle.  Again  there 
was  criticism,  this  time  because  the  Ordnance  Department  was 
insisting  upon  quality,  and,  as  its  critics  considered,  sacrificing 
immediate  quantity  production. 

Perhaps  it  was  a  bold  step  that  the  Ordnance  Department  took; 
to  decide  upon  a  design  of  rifle  to  be  produced  in  these  private 
plants  which  would,  and  did,  prevent  a  single  rifle  from  being  de- 
livered by  them  until  August  18th,  more  than  four  months  after 
our  entrance  into  the  war.  But  the  Department  was  playing  for 
two  things,  ultimate  rate  of  production  and  adequate  quality.  It 
refused  to  rely  upon  the  Springfield  rifle  because  of  limited  quantity 
and  rejected  the  .303  because  of  inferior  quality.  The  responsibility 
of  the  Ordnance  Department  is  twofold,  to  get  enough  weapons 
into  the  hands  of  soldiers  on  the  battlefield  and  to  get  the  sort  of 
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weapons  upon  which  they  can  rely.  A  burst  rifle  barrel,  a  jam- 
med cartridge  means  the  life  of  a  soldier  for  which  Ordnance  is 
responsible.  Line  officers  will  tell  you  that  they  would  rather  have 
ten  men  killed  by  the  enemy's  fire  than  one  man  by  the  failure  of  his 
own  weapons,  because  the  latter  disaster  breaks  the  confidence  of 
men  in  their  weapons,  is  destructive  of  morale,  and  counts  far  more 
against  you  in  battle  than  greater  loss  at  the  hands  of  the  enemy. 

The  Ordnance  Department  was  simply  following  the  policy  of 
taking  its  criticism  from  the  American  public  at  the  outset,  instead 
of  waiting  to  receive  it  from  the  American  soldier  when  the  battle 
was  on.  Consequently  the  Department's  small  arms  expert,  Brig- 
adier General  John  T.  Thompson,  simply  endured  his  critics  and 
played  for  final  results.  He  insisted  upon  the  manufacture  of  the 
U.  S.  Rifle  Model  of  1917,  an  adaptation  of  the  .303,  chambered  to 
take  a  high  powered  rimless  cartridge,  with  the  barrel  strength- 
ened, a  changed  bolt,  ejector  and  stock  and  with  relatively  great 
interchangeability  of  parts.  This  produced  a  weapon  particularly 
suited  for  the  use  of  troops  quickly  converted  from  civilian  life. 
The  Springfield  is  possibly  a  better  weapon  for  expert  riflemen  but 
in  the  opinion  of  a  large  number  of  the  officers  in  charge  of  training 
the  National  Army  of  the  United  States,  the  U.  S.  Rifle,  Model  of 
1917,  could  not  have  been  surpassed  for  this  purpose.  Troops  not 
experienced  in  rifle  fire  made  records  with  it  which  astonished 
experts.  In  insisting  upon  these  changes  General  Thompson 
not  only  gave  the  American  soldier  a  better  weapon  than  he 
would  have  received  otherwise,  but  he  actually  ultimately  in- 
creased the  rate  of  production  by  insisting  upon  interchange- 
ability  of  parts.  Thus  where  a  man  could  assemble,  at  the 
utmost,  50  rifles  of  the  British  .303  design,  the  average  as- 
sembled with  the  Model  1917  was  200  per  day  and  the  record  as- 
sembly was  281.  Moreover  the  three  great  plants  engaged  in  the 
manufacture  of  these  rifles  found  it  possible  to  cooperate  as  never 
before,  because  if  one  of  them  lacked  a  certain  part  this  could  be 
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supplied  from  another  plant.    The  interchangeability  of  parts  aver- 
aged about  93  per  cent. 

During  all  this  time,  the  Ordnance  Department  was  under  con- 
stant criticism  for  its  failure  to  supply  rifles,  any  old  sort  of  rifles. 
Stories  of  broomstick  parades  at  the  encampments  were  circulated. 
Congressional  investigations  were  carried  on.    The  final  result  was 
that  by  November  9,  1918,  two  days  before  the  signing  of  the 
armistice  with  Germany,  the  Ordnance  Department  had  accepted  a 
total  of  2,498,998  U.  S.  Rifles  Model  of  1917  and  1903.    During  that 
same  period  of  nineteen  months  England  produced  1,070,000  rifles 
and  France  1,400,000.    Yet  both  England  and  France  had  the  ad- 
vantage of  having  been  at  the  game  for  three  years,  whereas  the 
United  States  "wasted"  four  good  months  getting  ready  before  a 
single  Model  of  1917  Rifle  was  delivered.  During  July,  August  and 
September  of  1918,  the  rate  of  production  of  rifles  by  England  was 
112,821  and  of  France  40,500,  while  the  rate  with  the  United  States 
was  233,562.    In  the  early  part  of  November  1918,  the  rate  of  pro- 
duction of  rifles  in  the  United  States  was  approximately  10,000  per 
day,  more  than  enough  to  have  taken  care  of  the  armies  we  pro- 
posed to  put  into  the  field  and  to  have  guarded  against  loss  and 
wastage.    In  other  words  the  rifle  problem  was  successfully  and 
completely  solved.    The  grand  total  of  rifles  of  the  United  States 
on  hand  at  the  time  of  the  signing  of  the  armistice  was  3,575,356  or 
enough,  on  the  basis  of  fifty  per  cent  of  man  power  being  armed 
with  rifles,  to  supply  an  army  of  7,000,000  men,  disregarding  re- 
serve and  maintenance  rifles. 

Not  only  was  this  accomplished  in  the  face  of  bitter  criticism 
but  while  chaotic  conditions  were  prevailing  with  regard  to  labor 
and  raw  materials.  Yet  the  approximate  cost  to  the  United  States 
government  of  the  United  States  Rifle  Model  of  1917  was  $25.99 
as  compared  with  approximately  $42.00  paid  by  the  British  gov- 
ernment for  the  British-Enfield,  calibre  .303,  from  the  same  plants. 
The  American  rifle  was  an  improved  weapon  at  $17.00  less  cost, 
which  could  be  manufactured  in  larger  quantities. 
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While  the  larger  part  of  the  small  arms  program  was  devoted 
to  the  manufacture  of  the  Model  of  1917  in  private  plants,  the  record 
of  Springfield  Armory  and  Rock  Island  Arsenal  with  the  produc- 
tion of  the  Springfield  rifle  (U.  S.  Model  1903)  during  the  war  was 
excellent.  Tooled  up  for  the  production  of  1,200  rifles  per  day  in 
two  shifts  of  ten  hours  each,  Springfield  actually  reached  a  pro- 
duction of  1,500  rifles  a  day,  and  Rock  Island  Arsenal,  tooled  up  to 
equip  625  rifles  a  day,  produced  in  spare  parts  the  equal  of  1,100 
rifles  a  day.  It  is  a  rare  thing  for  actual  production  to  climb  above 
an  estimate  of  capacity  in  this  way. 

But  the  Ordnance  Department  did  not  end  its  responsibility 
with  the  production  of  rifles.  It  organized  a  corps  of  rifle  experts 
to  visit  every  cantonment  in  the  country  to  explain  the  rifle  to  the 
men.  In  this  way  it  obtained  the  very  best  and  most  intelligent 
use  of  its  product.  Also  it  watched,  and  corrected  wherever  pos- 
sible or  necessary,  every  weakness  and  fault  developed  in  the  actual 
use  of  the  weapon.  As  an  instance,  in  five  cases  where  barrels  of 
rifles  burst,  a  test  of  each  of  them  was  made  and  the  facts  in 
each  case  were  given  as  wide  publicity  as  could  be  obtained.  Thus 
did  Ordnance  attempt  to  stand  back  of  its  product  after  it  was 
placed  in  the  hands  of  the  soldier. 

To  borrow  a  picture  from  Major  Van  Deventer :  the  Yanks  go 
over  the  top,  fifty  per  cent  of  them  depending  for  life  and  victory 
upon  their  rifles.  The  weapons  function  properly.  The  cartridges 
do  not  jam.  The  barrels  do  not  burst.  The  sights  are  easy  to  use 
for  the  accurate  fire  demanded  of  American  soldiers.  The  parts 
can  be  replaced.  Their  high  powered  ammunition  gives  them 
range.  The  American  soldier  is  thereby  made  what  he  is  worth  as 
a  man,  plus  his  value  with  the  best  of  the  tools  of  war  in  his  hand. 
That  is  Ordnance. 

THE  STORY  OF  THE  MACHINE  GUN. 
The  destructive  power  of  the  machine  gun  and  automatic  rifle 
is  not  made  evident  in  the  firing  of  a  single  gun.    It  is  when  a  long 
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line  of  them  burst  forth  that  the  strip  of  land  before  you  is  swept 
with  lead  as  a  sheet  of  flame  sweeps  a  prairie.  It  was  the  multipli- 
cation, again  and  again,  of  the  number  of  automatic  rifles  and  ma- 
chine guns  brought  into  action  that  gave  these  weapons  their 
prominence  in  the  Great  War. 

Two  distinct  things  were  required  of  and  accomplished  by  the 
Ordnance  Department  with  respect  to  machine  guns ;  first,  distinct 
new  types  designed  for  a  tactical  use  theretofore  not  expected  of 
automatic  fire  arms  had  to  be  and  were  developed;  and,  secondly, 
automatic  weapons  of  all  types  had  to  be  produced  in  quantities 
undreamed  of  before  the  war.  The  automatic  rifle,  a  light  weapon 
of  fourteen  pounds  weight,  carried  forward  and  operated  by  one 
man,  firing  from  the  hip  or  shoulder  in  bursts  of  twenty  or  forty 
shots  at  the  rate  of  500  shots  per  minute,  is  distinctly  a  develop- 
ment of  this  war.  The  water-cooled  gun  (so-called  heavy  type) 
was  developed  to  a  serviceable  stage  prior  to  the  time  of  the  Span- 
ish-American war.  It  was  greatly  improved  in  design  during  the 
European  war,  but  it  was  the  vastly  greater  number  of  them  em- 
ployed that  was  of  more  consequence  than  the  improvement  in  de- 
sign. Machine  guns  were  counted  by  the  score  at  the  outset  of  the 
war  and  by  the  tens  of  thousands  at  the  end. 

This  vast  expansion  in  materiel  necessitated  a  prior  expansion 
in  personnel,  for  the  guns  could  not  be  produced  until  there  were 
men  to  produce  them.  Prior  to  the  war  the  development  of  ma- 
chine-gun experts  had  been  proportionate  to  the  importance  at- 
tached to  this  weapon.  The  machine  gun  was  almost  an  incidental 
item  in  Ordnance  equipment,  and  the  machine-gun  expert  was  al- 
most an  incidental,  accidental  appendage  of  the  military  establish- 
ment. 

For  a  specialized  Ordnance  personnel  we  find  in  1916  Captain 
(later  Colonel)  Earl  MacFarland  as  the  sole  Ordnance  machine- 
gun  expert  in  Washington.  Nor  were  machine  guns  his  specialty 
except  in  so  far  as  his  predilection  and  his  surplus  energy  dictated. 
He  was  attached  to  the  Gun  Carriage  Division  of  the  Office  of  the 
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Chief  of  Ordnance  and  was  charged  with  all  inspection  matters  re- 
garding seacoast  carriages  and  with  several  other  heavy  duties,  of 
which  machine-gun  development  was  but  one.  In  the  field  the  ma- 
chine-gun problem  was  left  to  Captain  (later  Lt.  Col.)  J.  S.  Hatcher 
who,  under  the  commanding  officer  of  the  Department  of  the 
Southwest,  established  in  1916  the  first  school  for  the  instruction 
of  line  troops  in  the  use  and  care  of  automatic  weapons.  So  much 
for  the  prologue.  To  appreciate  better  the  terrain  over  which  the 
Ordnance  Department  progressed  in  the  development  and  supply 
of  machine  guns  until  the  day  of  the  signing  of  the  armistice,  let  us 
just  here  glimpse  the  final  achievement. 

At  the  outset  of  the  war  Germany  was  credited  with  a  stock  of 
50,000  machine  guns  and  was  the  only  belligerent  nation  to  per- 
ceive the  character  of  the  role  to  be  played  by  these  weapons.  Nor 
did  Germany  then  place  all  the  emphasis  advisable  upon  her  ma- 
chine-gun program. 

As  a  result  of  a  careful  study  of  the  experiences  of  our  allies  in 
the  war,  it  was  decided  at  an  early  date  that  each  of  our  divisions 
should  be  equipped  with  seven  hundred  sixty-eight  automatic  rifles 
and  two  hundred  twenty-four  machine  guns.  When  this  require- 
ment is  compared  with  the  pre-war  allowances  of  about  fifty  ma- 
chine guns  and  no  automatic  rifles  at  all  to  an  Infantry  Division, 
and  when  it  is  remembered  that  at  the  beginning  of  the  war  this 
country  had  on  hand  only  approximately  thirteen  hundred  machine 
guns  of  all  types,  and  these  were  not  generally  accepted  as  suitable 
for  service  in  the  war,  some  idea  may  be  gained  of  the  difficulty  con- 
fronting the  Ordnance  Department  relative  to  weapons  of  this 
type.  As  an  indication  of  how  well  the  Ordnance  Department  met 
its  obligations  in  this  regard,  it  should  be  noted  that  during  the 
nineteen  months  we  were  in  the  war,  sufficient  automatic  rifles  were 
produced  to  equip  over  one  hundred  divisions  at  seven  hundred 
sixty-eight  guns  each,  or  an  army  of  approximately  three  million 
five  hundred  thousand  men,  and  sufficient  machine  guns  were  pro- 
duced to  provide  an  army  of  seven  million  men.     In  addition  to 
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Upper:  The  Light  Browning  Automatic  Rifle. 
Lower :  The  Heavy  Browning  Machine  Gun 
mounted  on  tripod.  The  automatic  rifle  is  a 
weapon  of  fourteen  pounds  weight  which  is  car- 
ried forward  in  an  infantry  advance  and  operated 
by  one  man,  firing  from  shoulder  or  hip  in  short 
bursts  of  fire.  Such  tactical  use  of  an  automatic 
weapon  was  a  development  of  this  war,  perfected 
through  the  superior  design  of  the  Light  Brown- 
ing. The  heavy  machine  gun  is  a  water- jacketed 
weapon  capable  of  continuous  stream  fire.  A 
Browning  heavy  has  fired  as  many  as  40,000 
rounds  without  malfunction  or  jamming.  During 
the  nineteen  months  the  United  States  engaged  in 
war,  enough  automatic  rifles  were  produced  to 
equip  an  army  of  3,500,000  men,  and  enough 
machine  guns  were  produced  to  equip  an  army  of 
over  seven  million  men.  These  guns  develop 
more  power  than  does  a  racing  automobile. 
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these  weapons  which  were  provided  for  use  on  the  ground,  the 
Ordnance  Department  produced  during  the  nineteen  months  of  the 
war,  seventy-one  thousand  one  hundred  twenty-five  aircraft  ma- 
chine guns.  In  all  a  total  of  eighty-one  thousand  automatic  rifles 
and  one  hundred  twenty-five  thousand  seven  hundred  fifty- two  ma- 
chine guns  of  all  types  were  produced. 

Quantity  production,  however,  poorly  measures  the  full  extent 
of  the  achievement.  Testimonials  as  to  the  quality  of  that  produc- 
tion are  available  from  officers  of  the  American  Expeditionary 
Forces,  from  machine-gun  experts  of  the  Allied  Armies  and,  in- 
deed, from  the  enemy  himself  who  swallowed  the  fire  of  our 
product. 

Back  of  this  prodigious  production,  is  the  expert  organization 
which  Ordnance  improvised  and  developed — the  work  of  the  Ord- 
nance Department.  I  know  of  no  standard  of  measurement,  no 
calculation  that  will  permit  the  layman  to  sum  up  the  human  labor 
this  accomplishment  required.  The  work  of  the  Ordnance  person- 
nel is  always,  for  the  layman,  the  incalculable  component  of  victory. 
But  to  return  to  the  details  of  the  task : 

The  rifle  and  small  arms  manufacturing  facilities  of  the 
country  had  been  largely  developed  prior  to  our  entry  into 
the  war,  due  to  the  fact  that  the  Allied  governments  had 
placed  large  orders  for  rifles  and  ammunition  with  our  manu- 
facturers. This  condition  of  affairs  did  not  exist  in  the  case 
of  machine  guns  and  automatic  rifles  inasmuch  as  the  Allies  de- 
pended almost  wholly  upon  their  own  resources  for  these  weapons. 
Only  two  American  plants  were  actually  producing  machine  guns 
in  quantity;  the  Savage  Arms  Corporation  of  Utica,  N.  Y.,  was 
nearing  the  completion  of  an  order  of  12,500  Lewis  machine  guns 
for  the  British  and  Canadian  governments,  and  the  Marlin-Rock- 
well  Corporation  had  manufactured  large  numbers  of  the  Colt  ma- 
chine gun  (old  type)  for  the  Russian  government.  On  April  12, 
1917,  a  week  after  the  declaration  of  war,  an  order  for  1,300  Lewis 
guns  was  placed  with  the  Savage  Arms  Corporation  and  on  June 
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2nd  an  order  was  placed  for  2,500  Colt  guns  for  training  purposes. 
The  stock  on  hand  when  war  was  declared  consisted  of  670  Benet- 
Mercie  machine  rifles,  285  Maxim  machine  guns,  Model  1904,  and 
350  Lewis  machine  guns  chambered  to  use  the  British  calibre  .303 
ammunition.  It  is  evident  from  these  facts  that  manufacturing 
facilities  were  extremely  limited  and  that  to  achieve  the  rate  of 
production  of  machine  guns  and  rifles  required  for  the  man-power 
program  of  the  General  Staff  new  plants  had  to  be  provided  and 
tooled  up,  an  operation  that  requires  a  long  time. 

The  policy  of  the  Ordnance  Department  was  to  employ  every 
available  resource  and  to  create  new  resources  as  quickly  as  pos- 
sible. Existent  facilities  for  the  manufacture  of  Lewis  guns  were 
fully  employed  and  new  facilities  were  sought  for  the  manufacture 
of  the  Browning  (heavy  type)  machine  gun  and  the  Browning 
automatic  rifle  which  were  not  only  proven  to  be  excellent  in  de- 
sign but  also  comparatively  easy  to  manufacture  in  quantity  with 
standardization  and  interchangeability  of  parts. 

Surveys  were  made  of  the  facilities  of  various  plants  for  the 
manufacture  of  the  Browning  guns,  the  Government  having  com- 
pensated Colt's,  owners  of  the  Browning  patents,  and  Mr.  J.  M. 
Browning,  the  inventor,  for  this  right.  In  July,  1917,  orders  were 
placed  with  the  Colt's  Patent  Fire  Arms  Manufacturing  Company 
for  ten  thousand  Browning  machine  guns  and  twelve  thousand 
Browning  automatic  rifles;  in  September,  1917,  orders  were  placed 
for  fifteen  thousand  Browning  machine  guns  with  Remington  Arms 
Union  Metallic  Cartridge  Company  of  Bridgeport,  Conn.,  for  5,000 
Browning  Aircraft  guns  with  the  Marlin-Rockwell  Corporation, 
New  Haven,  Conn.,  and  for  20,000  Browning  automatic  rifles,  light 
type,  with  the  Marlin-Rockwell  Corporation.  The  Winchester  Re- 
peating Arms  Co.,  of  New  Haven,  Conn.,  also  began  preliminary 
work  on  the  manufacture  of  the  Browning  automatic  rifle  and  a 
formal  order  for  25,000  of  these  rifles  was  placed  with  that  com- 
pany in  October.  Facilities  of  the  Mayo  Radiator  plant  at  New 
Haven,   the   New   England   Westinghouse   Company's   plant   at 


[127] 


W?  Story"  gf  Ordnance  in  the  World  War 


Springfield,  Mass.,  and  of  the  Hopkins  and  Allen  plant  at  Norwich, 
Conn.,  were  also  pressed  into  service  for  the  manufacture  of  Brown- 
ings as  quickly  as  possible. 

Such  was  the  progress  made  during  the  summer  and  early  fall 
of  1917.  To  provide  for  the  training  of  troops  of  the  National 
Army  then  being  called  into  service,  the  Ordnance  Department 
ordered  shipped  to  each  National  Army  camp  fifty  Colt  guns.  This 
order  was  given  within  a  month  of  the  time  that  the  first  con- 
tingent of  the  National  Army  was  called  into  service.  Within 
another  month  the  Colt  guns  were  supplemented  at  each  of  these 
camps  by  twenty  Lewis  guns  and  30  Chauchat  automatic  rifles  of 
French  manufacture.  At  about  the  same  time,  thirty  Colt  guns, 
thirty  Chauchat  rifles  and  from  fifty  to  seventy  Lewis  guns  were 
issued  to  the  National  Guard  camps.  Thus  did  Ordnance  keep 
step  with  the  demands  for  machine  guns  for  training  purposes. 

The  first  twelve  divisions  of  the  United  States  Army  to  embark 
for  France  were  equipped  with  Hotchkiss  Heavy  machine  guns  and 
Chauchat  automatic  rifles,  purchased  from  the  French,  upon  their 
arrival  in  France.  These  divisions  embarked  prior  to  May,  1918. 
During  May  and  June  of  1918,  Vickers  guns  were  issued  to  the 
eleven  divisions  next  to  embark.  Upon  debarkation  these  divisions 
were  equipped  with  Chauchat  automatic  rifles  of  French  manu- 
facture. Subsequently  all  divisions  were  fully  equipped  with 
Brownings,  machine  guns  and  automatic  rifles.  Part  of  such  equip- 
ment was  issued  to  them  in  this  country  and  the  remainder  upon 
debarkation  in  France. 

Browning  guns,  of  both  types,  went  into  action  against  the 
enemy  on  September  13,  1918,  in  the  hands  of  men  of  the  79th 
Division.  The  following  extracts  from  the  report  of  the  Com- 
manding General  of  that  Division  to  General  Pershing,  show  the 
opinion  of  these  guns  held  by  the  men  who  used  them. 

"All  of  the  14  machine  gun  companies  in  the  79th  Division  but 
one  were  engaged  at  some  time  during  the  operation.  Approx- 
imately 117,000  rounds  of  ammunition  were  fired.    Practically  no 
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malfunctions  occurred  which  caused  the  guns  to  go  out  of  action. 
The  guns  operated  under  most  serious  adverse  conditions  of  rain 
and  mud.  They  met  these  conditions  admirably.  The  following 
quoted  reports  of  a  Platoon  commander  will  establish  the  satis- 
factory operation  of  the  heavy  Browning  machine  gun  during  this 
operation : 

"  'During  the  five  days  that  my  four  guns  were  in  action,  they 
fired  approximately  12,000  rounds  of  ammunition.  They  had  very 
rough  handling  due  to  the  fact  that  the  infantry  made  constant 
halts,  causing  the  guns  to  be  placed  in  the  mud.  The  condition  of 
the  ground  on  these  five  days  was  very  muddy  and  considerable 
grit  got  into  the  working  parts  of  the  guns.  Guns  became  rusty  on 
the  outside,  due  to  the  rain  and  wet  weather,  but  in  every  instance, 
when  the  guns  were  called  upon  to  fire,  they  fired  perfectly.  Dur- 
ing all  this  time  I  had  only  one  stoppage,  and  this  was  due  to  a 
broken  ejector. 

"  'The  condition  of  the  belts,  in  every  instance,  was  muddy  and 
wet.  Belts  that  were  shrunk  were  fed  into  the  guns,  making  it  very 
hard  for  the  extractor  to  function.  However  there  was  not  one 
instance  where  the  gun  failed  to  operate  due  to  muddy  and  wet 
belts/  " 

"The  rifle  proved  a  good  weapon  but  only  partially  satisfactory 
in  this  operation  on  account  of  the  very  adverse  conditions  of  rain 
and  weather.  Many  rifles  became  useless  because  of  clogging  with 
mud,  and  as  the  operation  developed  the  men  became  so  wet  and 
their  clothing  and  equipment  so  soaked  that  there  were  no  dry  rags 
toward  the  end  of  the  fighting,  and  no  oil  with  which  to  keep  the 
mechanism  of  the  rifle  in  proper  condition. 

"On  the  whole,  the  Browning  automatic  rifle  functioned  well 
without  jam  or  stoppage  in  spite  of  the  fact  that  mud  or  dirt  had  ac- 
cumulated on  the  working  parts.  Some  automatic  rifles  became 
useless  with  clogging  of  mud.  This  was  easily  corrected  when  they 
were  cleaned  and  oiled." 

There  is  no  "color"  certainly  in  this  report  of  the  men  who  were 
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depending  upon  these  weapons  for  their  lives.  This  was  the  first 
time  the  Browning  guns  were  in  action  and  the  conditions  were 
extremely  severe.  No  one  at  all  familiar  with  the  use  of  automatic 
weapons  will  fail  to  appreciate  the  value  of  this  testimonial,  for 
malfunction  and  stoppage  with  these  stream  fire  weapons  is  com- 
mon even  under  favorable  conditions. 

Of  machine  guns  and  automatic  rifles,  the  United  States  pro- 
duced during  the  nineteen  months  of  her  participation  in  the  war 
a  total  of  206,752  as  compared  with  181,404  produced  by  England 
and  229,238  produced  by  France.  England  and  France  had  been 
at  war  three  years.  During  these  nineteen  months  they  were  at 
maximum  production.  The  United  States,  however,  had  to  spend 
many  of  these  precious  months  building  factories  and  equipping 
others.  A  fairer  basis  of  comparison  is  the  rate  of  production  for 
the  months  just  prior  to  the  signing  of  the  armistice.  The  British 
rate  of  production  was  10,947  guns,  the  French  12,122  and  the 
American  27,270.  Not  only  did  America  provide  for  her  own  needs, 
but  had  the  war  continued  through  the  Spring  of  1919,  she  would 
have  provided  large  quantities  of  these  guns  for  her  allies. 

PISTOLS  AND  REVOLVERS 
The  pistol  presented  one  of  the  greatest  problems  in  Small 
Arms  production;  possibly  because  of  the  very  fact  that  at  first  it 
seemed  the  simplest.  We  had  one  of  the  best  military  pistols  in  the 
world,  the  outcome  of  the  exhaustive  tests  of  1904  when  a  dozen 
models  of  varying  calibers  and  types  were  tried  out  on  both  the 
human  body  and  living  flesh  to  determine  their  man-stopping 
power,  the  nature  of  the  wounds  inflicted  and  their  general  all- 
round  efficiency.  The  development  of  the  U.  S.  .45  was  the  result. 
It  is  interesting  to  note  that  in  those  trials,  the  two  models  of  the 
famous  German  Luger  proved  the  least  destructive,  which  may  ac- 
count for  the  facts  that  the  Germans  with  their  26  types  of  pistols 
ranging  from  .22  to  .45  in  caliber  and  including  the  infamous 
"murder"  and  "camerad"  pistols,  were  reported  to  turn  tail  quicker 
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before  the  Yankee  pistol  than  any  other  weapon,  that  the  American 
pistol  shooters  were  feared  no  less  than  the  mysterious  "Ladies 
from  Hell,"  and  that  military  surgeons  reported  that  pistol  wounds 
were  rare  among  the  Allied  troops. 

The  Colts  Patent  Fire  Arms  Company  was  tooled  up  for  a 
large  production  of  this  weapon  and  it  was  believed  by  both  the 
plant  and  Ordnance  Department  officials  that  they  would  be  able 
to  take  care  of  the  entire  program.  That  this  prediction  later 
proved  erroneous  is  not  surprising,  nor  can  blame  be  laid  on  either 
the  company  or  the  Ordnance  Department.  With  no  precedent, 
neither  could  foresee  and  count  on  the  magnitude  of  the  labor  situa- 
tion about  to  confront  the  country,  the  scarcity  of  steel,  the 
tremendous  increase  in  requirements  in  the  Spring  of  1918,  the 
crippling  lack  of  expert  tool-makers,  the  railway  congestion,  and 
the  score  of  other  limiting  factors  which  played  so  great  a  part  in 
the  pistol  program. 

When  it  became  apparent  in  December  1917  that  the  Colt  plant 
could  not  possibly  meet  requirements,  contracts  were  placed  with 
the  Remington  Arms  and  that  company  immediately  started  to 
create  facilities.  But  tooling  up  a  plant  for  quantity  production  is 
no  sinecure.  A  minimum  of  four  months  is  required  before  a  pistol 
can  be  started ;  two  more  are  necessary  for  any  production ;  securing 
that  most  elusive  of  all  artisans,  the  expert  tool-maker,  has  proved 
far  more  elusive  than  gunning  for  the  Hun ;  the  necessity  for  mak- 
ing new  drawings  and  effecting  absolute  inter  changeability  in  the 
product  of  the  two  plants;  the  nicety  of  pistol  manufacture  itself, 
representing  619  separate  operations  with  exceedingly  close  toler- 
ances; the  securing  of  the  necessary  eight  grades  of  material  and 
the  building  of  the  1,264  machines  for  the  Remington  plant,  pre- 
sented a  problem  which  made  the  opening  production  in  August 
1918  an  unusually  quick  piece  of  work. 

By  that  time  the  situation  had  become  very  serious  and  con- 
tracts to  the  extent  of  2,550,000  pistols  were  placed  with  eight  com- 
mercial firms  such  as  the  Burroughs  Adding  Machine  Company, 
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the  Lanston  Monotype  Company  and  other  firms  whose  peace- 
time products  required  machinery  which  might  be  converted  to 
manufacture  pistols.  None  of  these,  however,  got  into  production 
up  to  the  time  of  the  Armistice. 

At  that  time,  cumulative  production  totaled  approximately 
450,000.  The  practically  negligible  production  of  1917  had  been 
built  up  to  65,000  monthly,  and  had  the  War  continued  until  the 
new  contracts  were  under  way,  the  Spring  of  1919  would  have  seen 
a  monthly  output  of  650,000  pistols. 

That  pistol  production  could  not  at  once  meet  the  tremendous 
immediate  requirements  was  inevitable  and  it  was  decided  to  use 
the  caliber  .45  revolver  as  a  substitute  until  such  time  as  pistol 
production  should  justify  its  abandonment. 

The  revolver  in  question  had  several  drawbacks;  it  was  two 
inches  longer  than  the  pistol,  harder  to  manipulate,  capable  of  only 
about  1/3  the  speed  in  shooting  and  it  contained  only  6  instead  of 
7  cartridges.  On  the  other  hand,  it  was  capable  of  using  the  same 
ammunition  as  the  pistol ;  there  were  two  plants,  Colts  and  Smith 
&  Wesson,  sufficiently  tooled  up  to  begin  almost  immediate  pro- 
duction, and  it  was  the  best  available  substitute. 

Its  production  started  in  October,  1917,  and  remained  through- 
out the  summer  of  1918  at  a  fairly  even  average  of  25,000  monthly, 
no  attempt  at  increase  being  made,  as  this  would  have  entailed  a 
corresponding  decrease  in  pistol  production. 

Only  about  268,000  were  produced  to  November  11,  1918,  the 
October  production  having  reached  33,400,  a  daily  output  of  1,200, 
double  that  of  January,  1918. 

SMALL  ARMS  AMMUNITION 

The  story  of  cartridge  production  during  the  War  is  one  of  the 
most  spectacular  in  the  history  of  industry.  Early  in  1917,  existing 
facilities  could  not  produce  more  than  a  small  fraction  of  require- 
ments.   Frankford  Arsenal,  the  chief  source  of  manufacture,  had  a 
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The  best  military  pistol  in  the  world,  the  U.  S.  45. 
During  the  trials  when  this  pistol  was  made  the 
standard  of  the  United  States  Army,  the  two 
models  of  the  famous  German  Luger  proved  the 
least  destructive,  which  may  account  for  the  fact 
that  the  Germans,  with  their  26  types  of  pistols 
and  including  the  famous  "murder"  and 
"camerad"  pistols,  were  reported  to  turn  tail 
before  the  Yankee  pistol  quicker  than  before  any 
other  weapon.  At  the  time  of  the  armistice  the 
United  States  was  producing  more  small  arms 
ammunition  of  the  service  type  than  France  and 
England  combined.  A  single  plant,  the  Reming- 
ton Arms  U  M  C  Company,  was  turning  out 
6,000,000  rounds  daily,  double  the  quantity  of  the 
largest  order  they  had  ever  received  prior  to  the 
war.  This  plant's  first  year's  output  of  1,000,- 
000,000  rounds  equaled  35  years  of  peace-time 
manufacture. 
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Fig.  1 :  What  the  public  sees  of  our  product.  Fig. 
2:  What  that  product  really  is.  An  exterior  and 
a  cross-section  view  of  the  head  of  a  seventy-five 
millimeter  shell.  The  shell  is  composed  of 
seventy-three  component  parts  made  with  all  the 
precision  and  delicacy  of  a  watch.  The  layman, 
observing  an  ammunition  dump  with  these  shells 
stacked  in  thousands,  has  no  appreciation  of  the 
difficulties  of  design  and  manufacture  encountered 
in  the  production  of  the  first  type  shell  and 
until  quantity  production  is  achieved.  This  in- 
tricacy of  design  is  what  makes  possible  the 
timing  of  the  explosion  and  the  perfect  control 
of  the  force  of  the  shell.  A  particular  shell  is 
developed  for  each  tactical  requirement;  shrapnel, 
high  explosive  or  gas.  Shrapnel  would  be  em- 
ployed against  personnel,  high  explosive  for 
demolition  purposes,  and  gas  to  break  down  the 
morale  of  an  enemy  force  preparatory  to  an  ad- 
vance. 
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capacity  of  100,000,000  yearly.     Requirements  called  for  2,756,- 
608,000  to  July  1,  1918. 

The  difficulties  attendant  upon  the  production  of  the  cal.  30  ser- 
vice cartridge  were  numerous.  Heretofore,  our  service  ammuni- 
tion had  been  used  in  one  type  of  rifle  and  two  machine  guns.  Ow- 
ing to  the  impossibility  of  having  the  complication  resulting  from 
a  variety  of  small  arms  ammunition,  it  now  became  necessary  to  de- 
velop a  cartridge  which  would  function  satisfactorily  in  two  rifles 
and  seven  machine  guns,  each  having  firing-pins  of  differing  shapes, 
sizes  and  methods  of  functioning,  and  each  giving  a  different  pres- 
sure on  the  primer.  To  develop  a  cartridge  adapted  to  the 
eccentricities  of  any  one  of  these  guns  would  have  been  a  compar- 
atively simple  matter,  although  the  logical  method  is  to  fit  the  gun 
to  the  cartridge.  To  develop  one  suited  to  all  nine,  one  which 
was  adapted  equally  well  to  service  on  land  and  in  the  air,  which 
must  therefore  be  absolutely  free  from  jamming  and  hang-fire  and 
which  could  be  produced  in  billions  by  a  dozen  different  manu- 
facturers was  a  task  challenging  the  keenest  faculties  of  ammuni- 
tion experts.  To  devise  a  perfect  cartridge  for  peace-time  manu- 
facture is  one  thing ;  to  develop  one  which  can  be  made  at  the  rate 
of  1 1,000,000  per  day  is  another. 

The  cartridge  itself  is  one  of  the  most  difficult  in  the  word  to 
make,  many  of  its  tolerances  being  less  than  a  thousandth  of  an 
inch.  There  are  88  operations  aside  from  gauging  and  inspection 
on  each  cartridge. 

Early  in  the  fall  of  1917,  a  conference  of  all  the  small  arms 
ammunition  manufacturers  in  the  country  was  called  to  devise  a 
means  of  creating  new  facilities  and  to  discuss  standardization. 
The  problem  of  facilities  was  settled  by  an  agreement  on  the  part 
of  the  manufacturers  to  expand  as  much  as  possible,  thus  provid- 
ing for  an  extra  billion  rounds  per  year.  Existing  facilities,  how- 
ever, which  were  for  the  cal.  303  British  cartridge  of  the  rimmed 
type,  had  to  be  modified  to  produce  the  U.  S.  ammunition,  which 
was  very  different.    This  required  six  months  before  quantity  pro- 
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duction  could  start.  The  brass  and  cupro-nickel  shortage,  the 
transportation  congestion,  the  labor  difficulties  naturally  resultant 
from  high  competition,  lack  of  wage  standardization,  and  the  lack 
of  a  type  of  labor  for  which  the  peace-time  demand  is  practically 
negligible — all  operated  to  delay  manufacture. 

Forty  thousand  guage  makers  were  needed  at  once.  There 
were  4,000  in  the  nation.  The  Allies-  claimed  it  would  take  two 
years  to  train  our  tool-makers;  we  did  it  in  two  months.  Jig- 
makers,  guage-makers,  inspectors,  skilled  mechanics  of  every  type, 
had  to  be  procured  and  trained  almost  overnight. 

And  the  result  was  that  at  the  time  of  the  Armistice  we  were 
producing  more  ammunition  of  the  service  type  alone  than  France 
and  England  combined.  A  single  plant,  the  Remington  Arms 
UMC  Co.,  was  turning  out  6,000,000  rounds  daily,  double  the 
quantity  of  the  largest  order  they  had  ever  received  prior  to  the 
War.  This  plant's  first  year's  output  of  1,000,000,000  rounds 
equalled  35  years  of  peace-time  manufacture.  The  material  con- 
sumed daily  at  this  plant  for  its  cartridge  production  included  179 
tons  of  brass,  more  than  19  tons  of  powder,  42*/2  tons  of  lead  and 
21  tons  of  cupro-nickel ! 

A  total  of  2,586,000,000  rounds  of  the  Service  M-1906  ammuni- 
tion was  produced  up  to  the  signing  of  the  Armistice. 

Then  there  was  the  special  ammunition.  Armor-piercing  car- 
tridges, whose  function  it  was  to  penetrate  armored  trucks,  tanks 
and  planes,  against  which  service  ammunition  was  ineffectual,  were 
developed  and  produced  to  the  extent  of  nearly  5,000,000  rounds. 

Incendiary  cartridges  to  inflame  the  gases  or  oil  escaping  from 
the  holes  thus  made  were  sent  after  the  armor-piercing  bullets 
from  aircraft  machine  guns  shooting  at  the  rate  of  from  500  to 
1,200  rounds  per  minute.  More  than  14,000,000  of  these  were  pro- 
duced. 

About  25,000,000  tracer  cartridges  were  manufactured.  These 
blaze  a  fire  trail  to  show  the  trajectory  or  path  of  flight  of  the  other 
cartridges  and  thus  serve  as  a  guide  to  the  aim. 
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More  than  323.000,000  pistol  ball  cartridges,  caliber  .45,  were 
made.  In  short,  nearly  3%  billion  rounds  of  ammunition  were 
made  by  American  manufacturers  between  April,  1917,  and 
November,  1918! 

NITRATES 

As  S.  Nauchoff  has  pointed  out,  the  saying  of  Liebig,  "No 
phosphorous,  no  mind"  might  well  be  parodied  with  "No  nitrogen, 
no  war."  Practically  all  military  explosives,  whether  used  as  pro- 
pellants  or  bursting  charges,  are  wholly  dependent  upon  it  and  in 
this  war  more  than  in  any  other,  explosives  have  played  the  lead- 
ing role.  Approximately  two  pounds  of  sodium  nitrate  are  required 
for  each  pound  of  explosive. 

Prior  to  our  entry  into  the  war,  our  chief  source  of  supply  lay 
in  the  saltpeter  beds  of  Chile,  the  yearly  import  amounting  to 
about  600,000  tons,  of  which  fifty  per  cent  was  used  in  the  manu- 
facture of  explosives  and  an  additional  twenty-five  per  cent  in  the 
making  of  nitric  acid.  With  the  multifold  requirements  for  ex- 
plosives in  1917,  the  supply  was  inadequate,  even  without  tak- 
ing into  consideration  the  shortage  in  world  tonnage  and  the  sub- 
marine menace.    Import  from  Chile  was  not  to  be  relied  upon. 

As  far  back  as  1915,  the  seriousness  of  the  situation  was  evident 
and  the  Chief  of  Ordnance  said  in  his  annual  report  of  that  year: 
"I  do  not  know  of  any  article  of  this  class  which  at  the  present  time 
should  cause  more  concern  with  reference  to  the  war-time  supply 
than  nitric  acid."  Germany  had  prepared  for  it  some  years  before 
her  declaration  of  war  with  cold-blooded  calculation  and  had  de- 
veloped the  Haber  process  to  such  an  extent  as  to  be  wholly  inde- 
pendent of  the  Chilean  sources  when  England  closed  the  seas. 

In  1916,  an  appropriation  of  $20,000,000  was  made  for  experi- 
ments and  investigation  as  to  the  best  and  most  economical  pro- 
cesses and  for  the  construction  of  an  experimental  plant. 

At  the  time  of  our  entry  into  the  War,  no  definite  program  had 
yet  been  approved,  but  activities  became  enormously  increased. 
Ordinarily,  this  industry  is  one  requiring  years  for  development 
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and  the  problem  facing  the  Ordnance  Department  was  a  serious 
one. 

Five  processes  aside  from  the  coke-oven  method  were  in  ex- 
istence ;  the  Arc ;  the  Nitride ;  the  Cyanide ;  the  Synthetic  Ammonia, 
an  improvement  on  the  German  Haber  system,  and  the  Cyanamid. 
The  first  two  were  impracticable  and  were  never  employed.  A 
plant  at  Saltville,  Va.,  to  produce  ten  tons  daily  by  the  sodium 
Cyanide  process  was  constructed  in  the  fall  of  1917  and  was 
practically  completed  at  the  time  of  the  armistice. 

Of  the  large  government  plants,  Plant  No.  1  used  the  Synthetic 
Ammonia  process.  It  was  situated  at  Sheffield,  a  small  town  in 
the  northwestern  part  of  Alabama  on  the  Tennessee  River.  Its 
capacity  was  60,000  pounds  of  ammonia  daily. 

In  order  to  supplement  the  capacity  available  at  Plant  No.  1, 
and  to  insure  the  production  of  nitrates  in  proportion  to  the  ever 
increasing  demand,  Plant  No.  2,  with  a  capacity  of  110,000  tons  per 
year,  was  started  in  December,  1918,  near  the  famous  Mussel  Shoals 
of  the  river.  On  January  1,  1918,  there  existed  a  few  preliminary 
free-hand  sketches  of  the  design  of  the  plant;  none  of  the  equip- 
ment of  the  powerhouse  had  yet  been  purchased.  On  November 
25th,  less  than  eleven  months  later,  a  vast  plant  was  manu- 
facturing ammonium  nitrate  in  a  town  with  housing  facilities, 
lighting,  sewers,  paved  streets,  water  supply,  sanitation,  hospitals, 
dispensaries,  a  corps  of  physicians,  dentists  and  nurses,  stores, 
churches,  schools  and  recreation  centers  for  more  than  20,000  em- 
ployes. And  this  is  but  one  of  many  similar  projects  entailing  an 
incomprehensible  amount  of  work  before  even  the  first  step  in  the 
actual  work  in  hand  can  be  started. 

The  construction  of  two  more  Army  plants,  in  addition  to  the 
Navy  Plant  at  Indian  Head,  Md.,  was  necessitated  by  the  alarming 
submarine  interference  and  the  low  quantity  of  Chilean  nitrates  on 
hand  during  the  winter  of  1917-1918.  One  of  these  was  situated  at 
Toledo,  Ohio,  and  the  other  at  Ancor,  Ohio,  near  Cincinnati.  Their 
production  was  to  be  equal  to  that  of  Plant  No.  2.  Both  of  these 
were  well  under  way  at  the  time  of  the  signing  of  the  Armistice. 
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The  Story  of  Ordnance  With  the  A.  E.  F.  as  Published 

in  the  Stars  and  Stripes,  Official  Organ 

of  the  A.  E.  F. 

Out  of  the  babel  of  tongues  heard  on  the  battlefields  of  the  late 
war  there  was  a  language  known  and  respecte'd  of  all  men,  a  lan- 
guage that  needed  no  interpreter,  a  language  in  which  friend  and 
enemy  alike  held  parley  day  and  night  across  No  Man's  Land — the 
language  of  the  guns. 

History  will  record  that  it  was  in  this  language  that  America 
gave  her  answer  to  the  Imperial  German  Government — gave  it 
in  the  form  of  175,000  tons  of  hot  steel  and  high  explosives  and  one 
billion  rounds  of  small  arms  amunition. 

And  there  was  never  such  a  talking  machine  as  the  American 
Army.  "We  shot  away  stuff  so  fast  that  our  Allies  thought  we 
were  crazy,"  says  a  report  of  last  month's  campaign.  "The  fight- 
ing energy  of  our  troops  at  the  front,"  says  another  military  leader, 
"upset  every  calculation." 

It  fell  to  the  Ordnance  Department  of  the  A.  E.  F.  to  keep  this 
machine  going.  This  meant  the  procurement,  storage,  distribu- 
tion, maintenance  and  repair  of  32,000  different  classes  of  articles 
ranging  all  the  way  from  the  great  lumbering  caterpillar  tank  to 
the  well-known  mess-kit,  and  including  all  offensive  and  defensive 
arms  and  ammunition,  from  the  great  guns  and  howitzers,  hurling 
shells  of  nearly  a  ton  in  weight,  down  to  the  small  but  deadly  trench 
or  knuckle  knife. 

It  called  for  not  only  machine  guns,  automatic  rifles  and  small 
arms,  but  tanks,  tractors,  trailers  and  mobile  repair  shops.    New 
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conditions  of  warfare  added  a  considerable  list  of  unfamiliar 
Ordnance  devices,  such  as  drop  bombs,  incendiary  darts,  grenades 
and  pyrotechnics. 

To  sum  up  best  the  achievements  of  the  Ordnance  Department 
is  to  say  that  it  has  met  the  demands  thus  made  upon  it,  though 
they  were  multiplied  by  hugely  increased  schedules  of  troops  sail- 
ing to  France,  by  greatly  accelerated  programs  of  military  of- 
fensives, and  by  expenditures  of  ammunition  by  the  American 
forces  enormously  exceeding  the  estimates  based  upon  French  and 
British  experience. 

From  the  beginning  the  policy  of  the  Department  was  based  on 
large  and  liberal  lines.  "There  are  troops  in  France  and  we  must 
give  them  what  they  want.  If  they  ask  for  elephants,  give  them 
elephants,"  was  the  dictum  passed  along,  and  it  was  faithfully 
adhered  to. 

On  November  11th,  1918,  the  Ordnance  Department  had 
actually  placed  on  the  American  lines  3,500  cannon  of  all  calibres, 
which,  during  periods  of  great  artillery  activity,  were  actually 
handing  Jerry  6,000  tons  of  hot  steel  every  24  hours.  These  guns 
took  7,000,000  shots  at  the  enemy. 

There  were  also  on  that  day  2,000  trench  mortars  helping  to 
make  things  miserable  for  the  retreating  enemy  and  2,000,000  hand 
grenades  ready  to  throw.  And  more  than  100,000  machine  guns 
and  automatic  rifles  re-enforced  the  fire  of  the  million  service  rifles, 
the  doughboys  were  peppering  the  Boche  with  on  that  eventful 
day. 

Nor  was  this  all.  There  was  more  and  a  plenty  where  this  came 
from.  Cleverly  tucked  away  and  camouflaged  from  front  lines 
back  to  base  ports  there  were  waiting  more  than  4,500,000  rounds 
of  shrapnel  and  high  explosive  shells  and  640,000,000  rounds  of 
small  arms  and  machine  gun  ammunition. 

And  perhaps  the  German  high  command  thought  it  impossible 
for  the  Americans  to  bring  up  artillery,  keeping  pace  with  the 
rapidly  advancing  doughboys.     The  Ordnance  Department  pro- 
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vided  means  to  overcome  all  such  obstacles  as  shell-torn  roads  and 
crater-filled  fields  by  hooking  tractors  to  the  guns  and  hauling 
them  to  places  where  horses  could  not  have  gone  except  perhaps 
by  long,  tedious  days  and  nights  of  effort.  Seven  thousand  Ord- 
nance tractors  and  artillery  repair  and  supply  trucks  were  put  into 
action  and  rendered  invaluable  service. 

By  motorizing  the  wicked  75's  and  the  155-mm.  howitzers,  our 
artillery  was  able  to  give  effective  assistance  to  the  driving  In- 
fantry at  all  times.  The  14-inch  naval  guns,  railroaded  into  posi- 
tions of  great  strategic  value,  especially  during  the  St.  Mihiel  and 
Argonne  drives,  threw  the  enemy's  lines  into  confusion  and  con- 
sternation for  miles  behind  his  retreating  columns.  Although  the 
doughboys  wittily  complained  that  "all  these  guns  did  was  to  stir 
up  trouble  and  then  run  away,"  with  all  the  facts  now  in  hand  it  is 
clear  that  all  these  guns  played  a  tremendous  part  in  hastening  the 
enemy  retreat,  disordering  his  communications  and  destroying  his 
morale. 

The  armored  tank  was  perhaps  one  of  the  greatest  triumphs  of 
the  war,  and  our  Ordnance  Department  put  300  of  these  in  the  big 
offensives. 

Ordnance  experts  regard  as  the  outstanding  accomplishments 
of  this  department  of  the  A.  E.  F.  the  motorization  of  our  artillery, 
the  system  of  mobile  repair  shops  maintained  with  the  armies,  and 
the  arming  of  all  airplanes  for  American  squadrons. 

The  importance  of  keeping  the  guns  at  the  front  in  first-class 
fighting  trim  can  readily  be  realized.  The  motorized  shops  for 
that  purpose  that  kept  in  the  wake  of  the  armies  and  rendered  first 
aid  to  all  artillery  and  arms  were  a  distinctive  American  contribu- 
tion to  the  war.  There  were  at  the  time  of  the  armistice  a  number 
of  these  heavy  mobile  repair  shop  organizations  and  25  mobile  ord- 
nance repair  shops  operating  with  the  armies.  They  could  doctor 
up  any  kind  of  a  gun  and  get  it  back  in  commission  unless  it  needed 
major  repairs. 

The  2nd  Mobile  Ordnance  Repair  Shop  on  the  Soissons  front 
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To  send  this  gun  back  to  the  firing  line  was  a 
part  of  the  job  of  Ordnance  with  the  A.  E.  F. 
To  make  repairs  to  guns  and  Ordnance  equipment 
at  organization  and  training  centers  or  instruc- 
tion camps,  more  than  twenty-five  repair  shops 
were  equipped  and  maintained  in  the  S.  O.  S. 
The  greatest  of  these,  at  Mehun,  was  itself  de- 
signed to  handle  repairs  to  all  artillery  and  Ord- 
nance equipment  for  an  Army  of  2,000,000  men. 
It  covered  50  acres  of  ground,  was  manned  by 
6,000  technically  trained  soldiers,  and  could  re- 
make anything  from  a  tank  or  a  piece  of  heavy 
artillery  to  a  mess-kit.  It  was  designed  for  a 
capacity  of  relining  1,245  guns,  repairing  2,000 
Ordnance  gun  vehicles  and  3,000  Ordnance  motor 
vehicles  and  overhauling  150,000  rifles,  5,000  pis- 
tols and  20,000  machine  guns  a  month. 
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put  into  action  against  the  retreating  Germans  28  pieces  of  their 
own  artillery,  ranging  from  77-mm.  to  210-mm.  guns.  The  Mobile 
Ordnance  Repair  Shop  attached  to  the  35th  Division  established  the 
record  of  having  no  piece  of  artillery  out  of  action  over  five  minutes 
during  the  Argonne  drive. 

These  repair  shops  took  care  of  all  Ordnance  materiel,  and  many 
other  things  besides,  such  as  water  carts,  rolling  kitchens,  bicycles, 
typewriters,  shower  baths,  watches,  meat  grinders,  steam  rollers, 
stone  crushers,  trench  pumps,  captured  German  baths  and  delous- 
ing  plants.  They  also  assisted  in  the  salvage  of  Ordnance  equip- 
ment. 

It  is  said  that  some  chronicler  of  Ordnance  activities,  seeking 
local  color,  was  invited  to  visit  one  of  these  mobile  repair  shops 
at  work.  As  he  arrived  a  hugh  motor  truck,  which  had  been 
brought  in  helpless,  was  snorting  away,  restored  to  full  vigor.  A 
Y.  M.  C.  A.  secretary  was  waiting  with  a  Victrola  to  be  fixed.  In 
a  few  minutes  it  went  away  singing.  Then  a  heavy  tractor  lum- 
bered in,  towing  a  great  155-mm.  G.  P.  F.  gun  which  had  been  put 
out  of  action.    It  was  repaired  and  returned  to  the  lines. 

As  it  went  away  a  general's  car  drove  up  and  the  general  him- 
self got  out.  "Captain,"  he  said,  "I  have  lost  a  little  screw  out  of 
my  eyeglass  and  I  am  helpless  without  them.  Is  there  any  way  you 
can  fix  them?"  There  was.  "That  will  do,"  said  the  historian,  clos- 
ing his  note  book,  "I  have  local  color  enough  for  one  day." 

Some  of  the  notable  work  of  the  Ordnance  Department  was 
done  in  arming  planes  for  the  American  front.  The  aircraft  arma- 
ment shops  were  at  Orly  and  Romarantin,  the  two  airplane  as- 
sembly plants  of  the  A.  E.  F.  The  adaptation  of  American  arma- 
ment to  European  planes  was  a  knotty  problem  consummately 
handled.  The  Vickers,  Lewis,  and  Marlin  machine  guns  with  which 
our  planes  were  armed  proved  highly  satisfactory  in  combat. 

The  supply  of  aircraft  armament,  ammunition  and  drop  bombs 
at  all  times  met  the  demand,  and,  to  quote  the  verdict  of  experts, 
was  of  "proven  efficiency  against  the  enemy." 
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Not  only  had  our  Ordnance  Department  at  the  time  of  the 
armistice  matched  the  armored  seat  provided  by  Germany  for  the 
protection  of  her  aviators,  but  steps  had  been  taken  to  put  on  the 
front  an  invincible  armada  of  all-armored  planes.  None  of  these 
ironclads  of  the  air  had  actually  taken  the  field,  but  the  project  had 
long  passed  the  experimental  stage.  The  Ordnance  Department, 
indeed,  before  the  war  ended,  had  equipped  the  forces  at  the  front 
with  veritable  flying  fortresses,  fitted  with  eight  guns  instead  of  two 
or  four.  Four  of  these  guns  projected  through  the  floor  of  the 
plane,  two  fore  and  two  aft. 

Another  contribution  of  our  Ordnance  to  airplane  warfare  was 
a  parachute  dropping  device,  with  a  14-foot  spread,  for  dropping 
food,  supplies  and  ammunition  to  troops  in  the  trenches.  This  de- 
vice was  completely  successful  and  was  actually  employed  on  a 
large  scale. 

The  Ordnance  Department  had  well  in  hand  the  production  of 
a  standard  American  parachute  for  the  use  of  aviators  in  jumping 
from  their  planes,  but  none  was  ever  used  by  us  at  the  front.  The 
Germans  actually  used  the  parachutes  successfully  during  the  last 
few  weeks  of  the  war. 

There  should  also  be  mentioned  the  American  bomb  dropper, 
furnished  our  planes,  by  which  our  aviators  could  take  any  kind  of 
an  Allied  bomb  on  their  bombing  expeditions.  The  American 
Wimpers  and  the  Franco- American  Michelim  bomb  site  proved  100 
per  cent  efficient  in  guiding  bombs  to  their  objective. 

In  addition  to  its  achievements  in  the  field  another  great  prob- 
lem that  confronted  the  Ordnance  Department  of  the  A.  E.  F.  was 
storage  and  heavy  repair  in  the  S.  O.  S. 

The  base  section  of  the  A.  E.  F.  was  the  great  reservoir  of  Ord- 
nance materiel  and  facilities  into  which  the  initial  Ordnance  sup- 
plies were  poured.  The  intermediate  section  was  the  regulating 
mechanism  taking  up  fluctuations  of  supply  and  demand.  The  ad- 
vance section  was  the  sensitive  system  in  direct  touch  with  the 
Army  and  responsive  to  its  needs  from  day  to  day.    For  the  pur- 
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pose  of  maintenance  and  reserves,  it  was  planned  to  keep  45  days' 
supply  in  the  base  section,  30  days'  in  the  intermediate  and  15  days' 
supply  in  the  advance  section.  This  idea  was  never  fully  realized, 
but  it  was  well  approached  in  the  summer  of  1918. 

To  effect  the  distribution  of  Ordnance  materiel,  it  was  necessary 
to  stretch  multiple  chains  of  general  and  ammunition  storage 
depots  across  France  from  the  base  ports  to  the  front  lines.  Thus, 
for  example,  at  the  coast  were  the  great  general  storage  depots  of 
St.  Sulpice  and  Montoir ;  in  the  intermediate  area,  Gievres  with  its 
acres  of  buildings;  in  the  advance  zone,  Is-sur-Tille,  which  long 
bore  the  brunt  of  the  supply  service — all  of  them  handling  hun- 
dreds of  cars  a  day. 

The  ammunition  storage  projects  alone  of  the  A.  E.  F.  covered 
enough  of  France  to  make  a  good  sized  county  in  New  England. 

The  depot  at  St.  Loubes  was  two  miles  long  and  nearly  two  miles 
wide.  The  ammunition  storage  project  at  Donges  extended  along 
two  sides  of  a  triangle  for  nearly  four  miles.  Foecy  deserves  a 
place  on  the  map  of  the  A.  E.  F. ;  here  thousands  of  tons  of  French, 
British  and  American  ammunition  were  received  and  stored,  re- 
classified and  sent  to  the  front. 

As  many  as  1,500  ten-ton  cars  of  guns  and  ammunition  were 
sent  out  from  this  center  in  a  day,  the  storage  project  employing 
1,000  men.  Jonchory,  with  its  spider-web  system  of  tracks  and  its 
warehouses  cleverly  hidden  and  naturally  camouflaged  by  the  trees, 
housed  tens  of  thousands  of  tons  of  shells,  grenades  and  bombs, 
and  during  active  offensives  handled  300  cars  a  day  in  and  out. 

To  make  repairs  to  guns  and  Ordnance  equipment  at  organiza- 
tion and  training  centers  or  instruction  camps,  more  than  25  repair 
shops  were  equipped  and  maintained  in  the  S.  O.  S.  The  greatest 
of  these,  at  Mehun,  was  itself  so  designed  as  to  handle  repairs  to 
all  artillery  and  Ordnance  equipment  for  an  army  of  2,000,000  men. 
It  covered  50  acres  of  ground,  was  manned  by  6,000  technically 
trained  soldiers,  and  could  remake  anything  from  a  tank  or  a  piece 
of  heavy  artillery  to  a  mess-kit.    It  was  designed  for  a  capacity  of 
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relining  1,245  guns,  repairing  2,000  Ordnance  gun  vehicles  and 
3,000  Ordnance  motor  vehicles  and  overhauling  150,000  rifles,  5,000 
pistols  and  20,000  machine  guns  per  month. 

Whether  in  depot,  shop  or  ammunition  dump,  the  work  of  the 
Ordnance  Department  required  individual  fitness  and  special  train- 
ing. To  supply  the  latter,  the  department  organized  and  operated 
six  great  schools — St.  Aignan,  lor  office  work  and  care  of  Ordnance 
equipment;  Foecy,  Jouchery  and  Bourges,  for  ammunition;  Is-sur 
Tille,  for  artillery,  small  arms  and  Ordnance  supply  and  shop  work, 
and  St.  Jean  de  Monts,  for  the  aerial  armament  training  which  con- 
tributed to  the  brilliant  results  already  spoken  of.  The  alumni  of 
these  schools  numbered  some  5,000  to  which  the  graduates  of  many 
smaller  centers  of  instruction  added  a  considerable  number. 

The  work  of  the  Ordnance  Department  in  the  A.  E.  F.  was 
neither  a  small  nor  an  easy  job.  Some  idea  of  its  extent  can  be 
estimated  from  the  fact  that  it  handled  more  than  500,000  tons  of 
materiel  and  spent  more  than  $50,000,000  and  made  every  ton  and 
every  dollar  count. 

To  their  credit  it  should  be  said,  in  conclusion,  that  this  pro- 
gram was  carried  through  by  a  little  band  of  1,803  officers  and 
12,205  enlisted  men,  whose  work  was  as  hard  as  any  in  the  Army 
and  as  hazardous,  even  if  in  the  S.  O.  S.  According  to  the  schedules 
of  requirements  the  Ordnance  force  of  the  A.  E.  F.  should  have 
been  2,145  officers  and  35,330  enlisted  men,  while  the  program  for 
July  1,  1919  called  for  3,454  officers  and  70,550  enlisted  men. 

The  history  of  our  Ordnance  is  the  history  of  success  in  a  race 
between  handicap  and  American  brains  and  energy,  and  therefore 
one  in  which  we  can  all  take  pride. 
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Roster  of  the  Commissioned  Personnel 

Ordnance  Department — United  States  Army 

As  Compiled  by  the  Office  of  the  Chief  of  Ordnance  as  of  November  n,  1918. 


Major  General 
Williams,  Clarence  C.   (RA),  Chief  of  Ordnance,  Wash.,  D.   C. 

Brigadier   Generals 
Burr,  George  W.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dickson,  Tracy  C.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Homey,   Odus   C,   Post   Office  Bldg.,    Nashville,   Tenn. 
Jamieson,  Charles  C.    (RA),  40  Wall   St.,   New  York,  N.   Y. 
McRoberts,   Samuel,   55   Wall   St.,   New  York,   N.   Y. 
Peirce,  William  S.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rice,  John  H.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ruggles,   Colden   L'H.    (RA),   Office  of  Chief  of  Ordnance,   Wash., 

D.    C. 
Thompson,   John    T.    (RA),    Office    of   Chief   of    Ordnance,    Wash., 

D.    C. 
Tripp,  Guy  E.,  Room  2233,   165   Broadway,  New  York,  N.  Y. 
Wheeler,    Charles    B.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 
D.    C. 

Colonels 
Ames,  Thales  M.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Baker,  Frank  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Barba,  William  P.,  3107  Coulter  St.,   Germantown,  Phila.,  Pa. 
Benet,  J.  Walker  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Black,  Charles  N.,  115  Broadway,  New  York,  N.  Y. 
Brett,  Morgan  L.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bricker,  Edwin  D.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burns,  James  H.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Casad,  Adam  F.   (RA),  Office  of  Chief  of  Ordnance,   Wash.,   D.  C. 
Coles,  Thomas  L.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Crabbs,  Joseph  T.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Crews,   Ralph,   55   Wall  St.,   New   York,   N.   Y. 

Dillard,  James  B.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fuller,  Lawson  M.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gatewood,   Charles   B.    (RA),   Office   of  Chief  of  Ordnance,   Wash., 

D.    C. 
Gibson,    William    W.    (RA),    Office    of   Chief   of   Ordnance,    Wash., 

D.   C. 
Harris,  Charles  T.,  Jr.   (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Hockman,  James  C,   196  Soldier's  Place,   Buffalo,  N.  Y. 
Hillman,    Leroy,    T.    (RA),    Office    of    Chief   of    Ordnance,    Wash., 

D.    C. 
Hof,  Samuel  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hoffer,  Jay  E.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hughes,    Everett    S.    (RA),    Office    of   Chief   of    Ordnance,    Wash., 

D.    C. 
Hunt,   Harry  B.  32  W.  40th  St.,  New  York,  N.  Y. 
Jenks,  Glen  F.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Jordan,  Harry  B.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Toyes,  John  W.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
King,  David  M.    (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lamont,  Robert  P.,  1722  Judson  Ave.,  Evanston,  111. 
Little,    Bascom,    771 1    Euclid   Ave.,    Cleveland,    0. 
McFarland,  Earl   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McKay,  Douglas  I.,  364  Lexington  Ave.,   New  York,  N.  Y. 
Maish,   Alexander   W.    (RA),   Office  of  Chief  of  Ordnance,   Wash., 

D.    C. 
Mettler,    Charles    G.    (RA),    Office    of    Chief    of    Ordnance,    Wash., 

D.   C. 
Mitcham,    Orin    B.     (RA),    Office    of    Chief    of    Ordnance,    Wash., 

D.   C. 
Montgomery,    George    (RA),    Office   of   Chief  of   Ordnance,    Wash., 

D.  C. 
Moody,  Lucian  B.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morton,  Kenneth  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Munroe,  John  E.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nicholls,  Jesse  C.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nix,  Raphael  R.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
O'Hern,    Edward    P.    (RA),    Office   of   Chief   of    Ordnance,    Wash., 

D.    C. 
Pelot,  Joseph  H.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Phillips,  Albert  E.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Phillips,    William   A.    (RA),    Office    of   Chief   of   Ordnance,    Wash., 

D.    C. 
Ramsey,    Norman    F.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.    C. 
Rose,  John  B.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rutherford,  Harry   K.    (RA),   Office  of  Chief  of  Ordnance,    Wash., 

D.   C. 


Schull,    Herman    W.    (RA),    Office    of    Chief    of   Ordnance.    Wash., 

D.    C. 
Seagrave,    David    C,    317    1st    St.,    National      Bank     Bldg.,     San 

Francisco,    Cal. 
Simpson,  John  R.,  278  Waverly  Ave.,  Newton,  Mass. 
Shinkle,    Edward    M.    (RA),    Office  of   Chief   of   Ordnance,    Wash., 

D.   C. 
Smith,  Thomas  J.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Somers,    Richard    H.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.   C. 
Spruance,  William  C,  2507  W.   17th  St.,  Wilmington,  Del. 
Stewart,    Gilbert   H.    (RA),    Office    of    Chief   of    Ordnance,   Wash., 

D.   C. 
Tenney,  Charles  H.,  674  Longmeadow  Rd.,  Springfield,  Mass. 
Tschappat,  William  H.   (RA),   Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Walsh,  James  L.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wass,  Arthur,  255  William   St.,  East  Orange,  N.  J. 
Wesson,    Charles    M.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 
D.    C. 

Lieutenant  Colonels 
Adams,  Arthur,   1107  Broadway,  New  York,  N.   Y. 
Albee,  Orton  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
A'den,  Herbert  W.,  21   Edison  Ave.,  Detroit,  Mich. 
Andrews,  James  H.  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ap  Rice,   Mervyn,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Arison,   Edgar   E.,    6337    Winthrop   Ave.,   Chicago,    111. 
Askew,  Ralph  K.,  213   Delaware  St.,  Kansas  City,  Mo. 
Ayer,  Fred  R.,  37  White   St.,   Milton,  Mass. 
Babcock,  George  DeA.,  Peoria,   111. 
Baker,   Merrill   G.,    120   Brodaway,   New  York,   N.   Y. 
Barnes,    Gladeon    M.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.    C. 
Barett,    Leonard    L.    (RA),    Office    of    Chief    of    Ordnance,    Wash., 

D.    C. 
Barter,    Arthur   E.,   817    South    St.,    Roslindale,    Mass. 
Baxter,  Charles  R.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Beall,  Jeremiah,  109  Worth  St.,  New  York,  N.  Y. 
Beatty,  John  C.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bernhardt,    Henry    O.,     1205    Merchants     Loan     &     Trust     Bldg., 

Chicago,  111. 
Blyth,  Lester  W.,  2639  Fairmount  Blvd.,  Cleveland,  O. 
Bodine,    Robert    N.    (RA),    Office    of    Chief    of    Ordnance.    Wash., 

D.    C. 
Booton,  John  G.    (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bowley,    Freeman   W.    (RA),   Office  of  Chief  of   Ordnance,   Wash., 

D.    C. 
Brown,   Thomas   F.,    137   Brooks   St.,   Brighton,    Mass. 
Browne,    Charles    J.    (RA),    Office    of    Chief   of    Ordnance,    Wash., 

D.  C. 
Bruce,  Robert  A.,  617  W.    143rd  St.,  New  York,  N.  Y. 
Bumstead,   Dale,   564   N.   East  Ave.,   Oak  Park,   111. 
Campbell,    Levin    H.    (RA),    Office   of   Chief    of    Ordnance,    Wash., 

D.   C. 
Capron,    Webster   A.    (RA),    Office   of   Chief  of    Ordnance,    Wash., 

D.   C. 
Carleton,  Guy  E.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Chase,  George  H.,   1302  18th  St.,  N.  W.,  Wash.,  D.  C. 
Cheney,  Clifford  D.,   Forest  St.,  S.   Manchester,  Conn. 
Chisholm,    Kenneth    O.,    755    5th   Ave.,    New    York,    N.   Y. 
Clay,  Wallace  L.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Converse,   Bernard  T.,   Rosemont,   Pa. 
Councilman,  Halstead  P.  (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Cowling,  James  G.,  632  Shepard  Ave.,  Wilwaukee,  Wis. 
Crane,   Winthrop   M.,  Jr.,   Main   St.,   Dalton,   Mass. 
Cushman,  Allerton   S.,   1845   B   St.  N.  W.,   Wash.,   D.  C. 
Davies,  Jasper  A.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Davis,  Henry  C.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
DeWitt,   Charles   I.,    100  Naples   Rd.,   Brookline,   Mass. 
Dibblee,   Walter  A.,   care   Amer.    Society   Mech.    Eng.,  29   W.    39th 

St.,   New  York,   N.   Y. 
Drain,  James  A.,   1754  Massachusetts  Ave.,  Wash.,  D.  C. 
Eames,   Hayden,  918    18th   St.,   N.   W.,   Wash.,   D.   C. 
Eaton,   William   H.,   South   St.,   Pittsfield,   Mass. 
Erdman,  Albert  W.,    1234  Prospect  Ave.,   Hartford,  Conn. 
Fairchild,  Arthur  W.,  First  National  Bank  Bldg.,  Milwaukee,  Wis. 
Faymonville,  Philip  R.  (RA),  Office  of  Chief  of  Ordnance,   Wash., 

D.    C. 
Flannery,    J.    Rogers,    1544    Beechwood    Blvd.,    Pittsburgh,    Pa. 
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Forsch,  Albert,  304  Fourth  Ave.,   New  York,  N.  Y. 
Fulton,  James  M.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Garrison,   Elisha  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gatch;ll,  Oscar  J.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C- 
Gibort,  John  M.,  Shaw,  Miss. 

Gidney,   Herbert  A.,   201    Devonshire    St.,    Boston,    Mass. 
Grant,  Charles  H.,  Summit,  N.  J. 

Griggs,   Maitland   F.,    527    Fifth   Ave.,    New  York,   N.    Y. 
Hardigg,    William   B.    (RA),   Office   of   Chief  of   Ordnance,   Wash., 

D.   C. 
Harmon,   Kenneth   B.    (RA),   Office   of  Chief  of   Ordnance,   Wash., 

D.   C. 
Harris,   Floyd  E.,   1717  P  St.,  N.  W.,  Wash.,  D.   C. 
Hatcher,  Julian  S.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hathaway,  Horace  K.,  5027  Schuyler  St.,  Germantown,  Phila.,   Pa. 
Herring,  Harry  T.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Hinrichs,    Frederic    W.,    Jr.    (RA),    Office    of    Chief    of    Ordnance, 

Wash.,  D.   C. 
Hirschold,  Clarence  F.,  64  Burlingame  St.,  Detroit,  Mich. 
Hooper,  George  K.,   125  Cranfield  Ave.,  Madison,  N.  J. 
Hubard,  Archibald  B.,  Midvale  Steel  Co.,  Phila.,  Pa. 
Hubbell,  Lindley  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Johnson,   Herbert  A.,  41   Liberty  St.,  New  Britain,   Conn. 
Jurgenson,  Jesse  C,  Rapidan,  Va. 
Kimball,    Robert   E.    (RA),    Office    of   Chief    of    Ordnance,    Wash., 

D.  C. 
King,  Van  R.  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kirk,  James   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kutz,  Harry  R.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lamar,  Alfred,   34  Grant  Court,   Davenport,  la. 
Lathury,  Benjamin  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lehman,  Herbert  H.,   16  William   St.,  New  York,  N.   Y. 
Lewis,  Burton  O.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lyford,    Oliver  S.,   Dana   PI.,   Englewood,  N.   J. 
McClellan,  George  B.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
McCord,  James  B.,  Army  &  Navy  Club,  Wash.,  D.  C. 
McCrum,   Lloyd  G.,   55   Liberty   St.,  New  York,  N.  Y. 
MacGregor,  Stephen  H.   (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.  C. 
McKeehan,   Charles.    1421    Chestnut   St.,   Phila.,    Pa. 
Malony,  Harry  J.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Maxwell,    Russell   L.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.   C. 
Miles,   Francis  H.,  Jr.    (RA),   Office  of  Chief  of  Ordnance,   Wash., 

D.   C. 
Miller,  Alten  S.,  care  Bartlett-Haywood  Co.,  Baltimore,  Md. 
Miller,   Otto,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Moore,  George  F.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Moxham,   Egbert,   Great   Neck,   L.    I.,   N.   Y. 
Nickerson,    Lewis  A.    (RA),    Office    of  Chief   of   Ordnance,    Wash., 

D.   C. 
Norton,  George  R.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nuckols,  Claude  C,   Minands,  Albany,   N.   Y. 

Obetly,  Robert  S.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
O'Leary,  Herbert  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Osborn,   Alexander  P.,   Roslyn,   L.   I.,   N.   Y. 

O'Shaunessy,  Patrick  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Partridge,   Clarence   E.   (RA),  Office  of  Chief  of  Ordnance,   Wash., 

D.   C. 
Peck,  Eugene  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pierce,  Paul  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pinger,    Roland    W.    (RA),    Office    of    Chief    of    Ordnance,    Wash., 

D.   C. 
Prentiss,  John   W.,  42   Broadwav,   New  York,   N.   Y. 
Ragsdale,   Earl  J.    W.    (RA),   Office  of  Chief  of  Ordnance,   Wash., 

D.   C. 
Reed,    Hudson    W.,    i960    Columbia    Rd.,   Wash.,    D.    C. 
Richards,    Willard   K.    (RA),   Office   of   Chief  of   Ordnance,    Wash., 

D.   C. 
Richardson,  Charles  T.    (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Ricker,   William   W.,    140   Cedar   St.,    New   York,   N.   Y. 
Robbins,   Francis  L.,  Jr.,   32  Liberty  St.,  New   York,  N.   Y. 
Sargent,   Winthrop,  Jr.,   Glyn   Wynn   Rd.,   Haverford,  Pa. 
Schimelfenig,  Charles  A.  (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Schwartz,   Walter  M.,   506  Allen   Lane,   Germantown,   Phila.,   Pa. 
Scrugham,   James   G.,   care    State    Capital,    Carson    City,   Nev. 
Sears,  Robert  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Shepherd,   Edwin  A.,  233   Broadway,  New   York,   N.  Y. 
Sheppard,  Creedy  C,  Office  of  Chief  of  Ordnance.  Wash.,  D.  C. 
Shurtleff,   Dwight  K.    (RA),   Office   of   Chief  of  Ordnance,    Wash., 

D.  C. 
Siedler,    George   J.,    Orchard    Lane,    Haverford,   Pa. 
Simpson,    Bethel    W.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.   C. 
Spalding,    Sidney    P.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.   C. 
Stanton,    Hubert    G.    (RA),    Office    of    Chief   of    Ordnance,    Wash., 

D.   C. 
Starr,  John   P.,   30   North   7th  Ave.,    Bethlehem,   Pa. 
Steese,  Charles  M.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sterling,  Walter  C,  72  S.  River  St.,  Wilkes  Barre,  Pa. 
Storm,  Christian  G.,  care  Penn.  Trojan  Powder  Co.,  Allentown,  Pa. 
Stout,  Harry  H.,   Douglas,  Ariz. 
Stuart,   Alexander  J.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.   C. 


Lieutenant    Colonels — Continued 
Swift,    Charles   H.,   4848   Ellis   Ave.,   Chicago,   111. 
Thompson,  Sanford  E.,   ioqo  Walnut  St.,  Newton  Highlands,  Mass. 
Thummel,   Claude   B.    (RA),   Office  of  Chief  of  Ordnance,  Wash., 

D.  C. 
Tydem,   Emil,   617   Railway  Exchange,   Chicago,   111. 
Van  Aken,   Lionel  D.,   Hastings-on-Hudson,   N.   Y. 
Van  Dusen,  Lewis  H.,   1012   Stephen-Girard  Bldg.,   Phila.,  Pa. 
Wagner,   Frederick  H.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Walker,  Charles  A.,  Jr.   (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.   C. 
Wall,    George   L.,   care  A.    C.   Wall,    Llewellyn   Pk.,   West   Orange, 

N.  J. 
Wall,  William  G.,  care  National  Motor  Car  Co.,  Indianapolis,  Ind. 
Walters,   Frank   E.,   2248   Glenwood   Ave.,    Toledo,    Ohio. 
Ware,  Elmer"  E.,   147  West  Minister  Ave.,  Detroit,  Mich. 
Warren,  Charles  E.,  60  E.  42d  St.,  New  York,  N.  Y. 
Watkins,  John   H.,   7   Wall  St.,   New  York,  N.   Y. 
Watson,    Clarence   W.,    Fairmont,    W.    Va. 
Werst,   Charles   M.,   4516   Osage   Ave.,   Phila.,   Pa. 
White,  Alfred   H.,   Dept.   of  Chem.   Eng.,   Univ.   of  Michigan,   Ann 

Arbor,    Mich. 
Wilhelm,    Glenn    P.    (RA),    Office    of    Chief    of   Ordnance,    Wash., 

D.   C. 
Williams,  William,  15  Broad  St.,  New  York,  N.  Y. 
Zornig,    Herman    H.    (RA),    Office    of    Chief   of   Ordnance,    Wash., 

D.   C. 

Majors 
Abbott,   Robert  R.,  2881   Edgehill  Rd.,  Cleveland  Heights,  O. 
Allen,  Andrew  H.,   Hoosick   Falls,  N.   Y. 
Ames,    Reginald   M.,    180   South   St.,    Pittsfield,   Mass. 
Appleby,   Ralph  W.,  40   Stanley   Rd.,   South   Orange,   N.   J. 
Armstrong,  Charles  F.,  625   Bush  St.,  San   Francisco,   Cal. 
Atterbury,  Howard  E.,   145  Nassau  St.,  New  York,  N.  Y. 
Aubrey,   Albert  J.,    148   Grant  Ave.,   Napa,   Cal. 
Auerbach,  Herbert  S.,  230  Brooks  Arcade,  Salt  Lake  City,  Utah. 
Aurand,  Henry  S.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ayer,   Edward  M.,  care  H.   C.   Marsh  Co.,   Rockford,  111. 
Backus,   Cecil  E.,  care  Atlas  Powder  Co.,   Wilmington,   Del. 
Bacon,   Frank  R.,   334   Prospect  Ave.,   Milwaukee,    Wis. 
Baker,  Joseph   E.,   37   Wall   St.,   New  York,   N.   Y. 
Ballard,   Willis  D.,   65   Pearl   St.,   Holyoke,   Mass. 
Bandholtz,     Cleveland    H.     (RA),     Office    of    Chief    of    Ordnance, 

Wash.,  D.   C. 
Barnes,  Alfred  V.,   100  Washington   Square,   New  York,  N.   Y. 
Barr,  John  H.,   374  Broadway,  New  York,  N.  Y. 
Barrett,  John   H.,   226   nth   St.,   S.   W.,  Wash.,   D.   C. 
Bates,   Daniel  M.,   care   Lewiston-Bleaching   &   Dye   Works,   Lewis- 
ton,   Me. 
Bayless,    Harry   C,  38  Dearborn   St.,   Chicago,   111. 
Beames,  Clare  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Behounek,   Frank  A.,  Grand   Forks,   N.   D. 
Bellis,  Arthur  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bigelow,   Paul,   25   Morris  Ave.,   Morristown,   N.   J. 
Black,    Charles    W.,    115    Broadway,    New    York,    N.    Y. 
Black,  John  S.,   North  East,  Pa. 

Blake,  Alfred  D.,  4  Ohio  PI.,  West  New  Brighton,  L.  I.,  N.  Y. 
Boettcher,   Claude   K,   East   Electric   Bldg.,   Denver,  Colo. 
Bolles,   Frank  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bond,    Francis   M.,    1903    Baker   St.,    Baltimore,    Md. 
Bope,  Harold  S.,  327  N.  Negley  Ave.,   Pittsburg,  Pa. 
Borden,    William    A.    (RA),    Office    of   Chief   of    Ordnance,    Wash., 

D.   C. 
Boyle,   James   M.,   48   W.    73rd   St.,   New   York,   N.   Y. 
Brewer,   William   E.,   815    Woodruff  Ave.,    Toledo,   O. 
Brittson,  Louis   E.,  4677   Stenton  Ave.,   Phila.,   Pa. 
Broadwell,  Ralph  M.,  Upson   Machine  Co.,  Cleveland,  O. 
Brock,    Walter   I.,    Oswego,    N.    Y. 
Brooks,   John   A.,   Jr.    (RA),   Office   of   Chief  of   Ordnance,   Wash., 

D.   C. 
Brown,   Charles   O.,   73    School   St.,   Concord,   N.   H. 
Brown,  Herbert  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Brown,   James  A.,   Chamberlain,    S.   D. 

Browning,  William  L.,  3216  Newark  St.,  N.  W.,  Wash.,  D.  C. 
Bruff,  Austin   J.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Brussel,   Herbert  S.,  41   Wall   St.,   New  York,   N.   Y. 
Bryan,   Charles  S.,  78  Irving  PI.,   New  York,  N.  Y. 
Buckingham,  Earle,  227   Sigourney   St.,  Hartford,   Conn. 
Buckley,  Thomas  J.,   141    Broadway,  New  York,   N.   Y. 
Buckwalter,  Brinton,  Yale  Club  New  York,  N.  Y. 
Buist,  Jacob  S.,  126  E.  Maple  Ave.,  Moorestown,  N.  J. 
Bunker,  Page  S.,    Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Burdett,    Gilbert   U.,   Englewood,    111. 
Bursley,  Joseph  A.,   2107   Hill   St.,   Ann  Arbor,   Mich. 
Bursley,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Cadwalader,  Governeur,   1614  Locust  St.,  Phila.,  Pa. 
Caldwell,  Charles  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Campbell,   Edmund  D.,  Office  of  Chief  of  Ordnance,   Wash.,   D.  C. 
Campbell,  Grant,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Campbell,    Milton   D.,   2843   Melrose  Ave.,   Cincinnati,   Ohio. 
Carlisle,  Tyler  W.,  336  Frankfort  Ave.,  Cleveland,   Ohio. 
Carney,   Michael  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Case,  Milo  M.,   6122   Kenwood  Ave.,   Chicago,   111. 
Chalmers,   Thomas  S.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Chamberlain,  Paul  M.,  425  Diversey  Parkway,  Chicago,  111. 
Chambliss,  Hardee,  Alger  Court  Apts.,  Bronxville,   N.   Y. 
Chapman,  Edmund  E.,    1430  Fillmore  St.,  Topeka,   Kansas. 
Chase,  Aurin  M.,   736  Ackerman  Ave.,   Syracuse,   N.   Y. 
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•Chase,  Charles  C,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Chase,    Leon   W.,   University    Farm,   Lincoln,   Nebraska. 
Chase,    Seth   K,   44   State   St.,    Boston,   Mass. 
Cherrington,    George    H.,    6336   Aurelia   St.,    Pittsburgh,    Pa. 
Cheston,  Frank  C.,  3408   34th  Place,   Cleveland,  Ohio. 
Childs,   Benjamin   C,   Forsyth,   Ga. 

Childs,  Herbert  H.,   135    Broadway,   New  York,   N.  Y. 
Chisholm,  Charles  W.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Chrosniak,  John  D.,   525   McCallis  Ave.,   Chattanooga,  Tenn. 
Clark,  Frederic  B.,  3752  Oliver  St.,  Chevy  Chase,  Md. 
Clark,  Leverett  M.,   Office  of  Chief  of  Ordnance,-  Wash.,   D.   C. 
Clarke,   Allen   H.,    128   Rutledge   Ave.,    East    Orange,   N.   J. 
Clarke,   Claude   B.,   Office  of  Chief  of  Ordnance,  Wash.,    D.   C. 
Clarke,   Norris   J.,   2844    Fairmont    Blvd.,   Cleveland,    Ohio. 
Clement,   John    K.,    1301    Calvert   St.,   Wash.,   D.    C. 
Cline,  Walter  D.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Cockburn,   Robert,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Colburn,  Charles  P.,  care  Robert  N.  Bassett  Co.,  Derby,  Conn. 
Cole,   Charles   S.,    Office  of  Chief  of   Ordnance,   Wash.,    D.    C. 
Collard,  James,  Sea  Cliff,  Nassau  Co.,  New  York,  N.  Y. 
Colleton,    Francis   X.,    4   Dennison   St.,   Roxbury,   Mass. 
Collins,  Alfred   M.,  Bryn   Mawr,   Pa. 

Colyer,  Joseph  H.,  Jr.,  851    St.   Marks  Ave.,   Brooklyn,   N.   Y. 
Conant,   William   S.,   80   Griswold  St.,   Detroit,  Mich. 
Conard,  Claraence  K,   Davison  Sulphur  &  Phos.   Co.,   Cienfuegos, 

Cuba. 
Coney  bear,  John   F.,    12  Primrose   St.,   Rochester,    N.   Y. 
Cook,   Charles   F.,   Office   of   Chief  of   Ordnance,    Wash.,   D.    C. 
Coolidge,   Julian   L.,    27    Fayerweather   St.,   Cambridge,   Mass. 
Coombs,  Robert  D.,  Ridgeivood,  Bergen  Co.,  N.  J.,  R.  F.  D.  No.  1. 
Cornwa.l,    Bruce,   235   Montgomery   St.,   San   Francisco,   Cal. 
Coryell,    William   C,    1719   Ohio   Ave.,   Youngstown    Ohio. 
Cowperthwait,  Allen,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Craig,   Coulter,   231 1    W.    17th   St.,   Wilmington,    Dela. 
Crain,  James  K.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Crane,  James  L.,  801   West  Ferry  St.,   Buffalo,  N.   Y. 
Crowell,   William   B.,    1044   5th  Ave.,   New  York,   N.   Y. 
Curley,  James  F.,  291   East  5th  St.,  Mount  Vernon,  N.  Y. 
Custer,  Edgar  A.,   4101    Baltimore  Ave.,   Phila.,  Pa. 
Cutler,  John  W.,   Beverly,  Mass. 

Dame,   Clarence   S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Daniell,    Eugene    S.,    Greenland,    N.    H. 

Darlington,  Thomas,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Davidge,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Davis,   John   H.    K,    1 1 1    Washington   St.,   Hartford,   Conn. 
Day,    Rodney   D.,   920   College  Ave.,   Pittsburgh,   Pa. 
Dean,   Bashford,   Riverdale-on-Hudson,   New  York,   N.   Y. 
Decker,  Delbert  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
•Delafield,  John  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Demorest,  Charles  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
DeVisser,  John  H.,   1923   Ford   Bldg.,  Detroit,   Mich. 
Diemer,  Hugo,  State  College,  Pa. 
De  Gress,  Francis   B.,  Office  of  Chief  of  Ordnance,  Wash..  D.   C. 

Denny,  Thomas,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Dillingham,   Herman   L.,   Boston   City   Club,    Boston,   Mass. 

Dodge,  Parker  V.  P.,  724  9th  St.,  N.  W.,  Wash.,  D.  C. 

Doe,  Welden  W.   (RA),  327  S.  LaSalle  St.,  Chicago,  111. 

Doe,   William    B.,    Skyland,   N.    C. 

Douglas,  James   H.,    Waldorf   Hotel,    Seattle,   Wash. 

Douglass,   Arthur    S.,    18    Fuller    St.,    Brookline,    Mass. 

Dove,    Percival,    Reading   Road,    Andover,    Mass. 

Downing,  William  F.,  Culpeper,  Va. 

Drake  James  F.,  91   Mulberry  St.,  Springfield,  Mass. 

Du   Bois,  Henry   P.,   470   Bullitt   Bldg.,   Phila.,   Pa. 

Du  Bose,  George  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Dunham,  Louis  L.,  Madison,  N.  J. 

Dunlap,  Thaddeus  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Durban,  Thomas  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Dusinbjrre,  George  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Eaton,    Charles  A.,   62   Taylor  St.,   Waltham,   Mass. 

Eccles,   Edward,   492   Solame  Ave.,   Los  Angeles,   Cal. 

Edwards,  David  F.,  Lansing,   Mich. 

Edwards,   Victor    E.,   West    Boylston,    Mass. 

Elder,  Edward   H.,   Chicopee   Falls,   Mass. 

Ellis,  Charles  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Elwell,   Howard  P.,   Fernwood,   Gloucester,   Mass. 

Engle,   Frank,  3152  N.   Broad  St.,  Phila.,   Pa. 

Estes,   Frederick  A.,   715   Westford   St.,    Lowell,   Mass. 

Falk,  Myron  S.,  44  West  53rd  St.,  New  York  City,  N.  Y. 

Felker,  George  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Fiala,  Anthony,   148  83rd  St.,  Brooklyn,  N.  Y. 

Ficke,  Arthur  D.,  227  West  3rd  St.,  Davenport,  Iowa. 

Field,    Crosby,    21    Burling    St.,    New   York,    N.    Y.,   care    National 
Chemical   Co. 

Field.    Frederic   C.   321    W.    Coulter   St..    Germantown.    Phila..    Pa. 

Field,    Peter,   9040    Olivia   Ave.,   Ann   Arbor,    Mich. 

Field,   Reamy  E.,  514  Mivu  Central  Bldg.,  Cincinnati,  Ohio. 

Fischer,    Louis  A.,    Bureau   of  Standards,   Wash.,  D.   C. 

Claude   E.   Fitch,    1033   Elmwood  Ave.,   Wilmette,   111. 

Flack,  Jacob  D.,  Beresford  Park,  Palisade,  N.  J. 

Flynn,  David  M.,  The  First  National  Bank,  Princeton,  N.  J. 

Flynn,  Thomas  F.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Fogg,  Oscar  H.,  32  West  40th  St.,  New  York  City,  N.  Y. 

Fowler,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Frank,  Selby  H.  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Frankforter,  George  B.,  Univ.  of  Minnesota,  Minneapolis,   Minn. 

Franklin,   Benjamin  A.,  37   Bellevue  Ave.,  Springfield,   Mass. 
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Frantzen,   Arthur,    200   Devonshire   St.,   Boston,   Mass.,   care  Amer- 
ican  Voting  Machine   Co. 
Friend,    Robert  E.,   Harbor   St.,   Marblehead   Neck,   Mass. 
Froelich,  Clarence  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fullam,  James  E.,  15  Day  St.,  New  York,  N.  Y.,  care  N.  Y.  Tele- 
phone  Co. 
Fuller,  Lucius  C,  76  E.  Monroe  St.,  Chicago,  111. 
Fuller,   Ray   W.,   30  West  44th  St.,   New  York,  N.  Y.,  care  Delta 

Kappa  Epsilon  Club. 
Gage,  Philip  S.,  (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gallimore,  Marcus  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gaugler,    Roland    L.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 

D.  C. 
Gardner,  Carroll  H.,  735  Palisade  Ave.,  Yonkers,  N.  Y. 
Gelshenen,  William  H.,  375  Park  Ave.,   New  York,  N.  Y. 
Gibson,   Edwin   T.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Gilbert,  Huntley  H.,  Univ.  Club,  Chicago,  111. 
Gillette,    George    F.,    care    Vacuum    Oil    Co.,    61    Broadway,    New 

York,   N.   Y. 
Gleason,    George   H.,    3619   36th    St.,   Nitro,   W.    Va. 
Glenny,  Bryant  B.,  Jr.,  Barcalo  Mfg.  Co.,  Buffalo,  N.  Y. 
Goddard,  Ernest  C,  191 1  N.  33d  St.,  Philadelphia,  Pa. 
Goddard,  Herbert  W.,  Technology  Club,  17  Grammercy  Park,  N.  Y. 
Going,    Charles    B.,    De   Bruce,   N.   Y. 
Gomberg,   Moses,   725    Oxford   Road,   Ann  Arbor,   Mich. 
Goodhart,  Howard  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Goodman,  Perry  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Goodrich,   Charles   C,   Lewellyn   Pk.,   Orange,  N.  J. 
Gordon,  Charles  C,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Grand,    Gordon,    Office   of  Chief   of   Ordnance,   Wash.,    D.    C. 
Grant,    George   D.,    Rotary    Club,    Honolulu,    Hawaii,    L.    H. 
Graves,    Ralph   I.,   Amesbury,    Mass. 
Gray,  Ainslie  A.,    1547   Marquette  Bldg.,   Chicago.,   111. 
Greene,   Augustine  E.,   So.    Washington   St.,   Piainsville,    Conn. 
Greene,  Raymond  A.,  Passaic  Ave.,  Passaic,  N.  J. 
Griggs,  Charles  C,  C.  C.  Briggs,  515  Dooley  Blvd.,  Salt  Lake  City, 

Utah. 
Grinden,  William  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Guise,  Hiram  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Guy,  Albert  E.,   11   Rock  Creek  Church  Road,  Wash.,  D.   C. 
Guthrie,   James   234   Columbus    St.,  Elyria,   Ohio. 

Hall,   Philip   W.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Hamilton,  Edgar  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Hamilton,    Walter   C,    Office   of   Ordnance,    Wash.,   D.    C. 

Hammar,   Sigard  A.    S„   Engineers   Club,   New  York,   N.   Y. 

Happer,  Richard  W.  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Harkness,   LeRoy  T.,   344   Washington  Ave.,   Brooklyn,   N.   Y. 

Harkness,   William  E.,  64  West   15th  St.,   Chicago  Heights,  111. 

Harpham,   Charles   L.,   79   Milk   St.,   Boston,   Mass. 

Harrison,  Ross  R.,  32  West  40th  St.,  New  York,  N.  Y.,  Engineer's 
Club. 

Hawkins,  Richard  H.,  Woodward  Apt.,  Wash.,  D.  C. 

Hayden,  George  W.,  55  Lorrain  St.,  Hartford,  Conn. 

Hayes,  Thomas  J.  (RA),  Office  of  Chief  of  Ordnance,  Wash  ,  D!  C. 

Hazle,  James  O,   1076  Eastern  Parkway,  Brooklyn,  N.   Y. 

Henderson,  Paul,  Hinsdale,  111. 

Henderson,    William,    Jr.,     Office    of    Chief    of    Ordnance,    Wash., 
D.    C. 

Hensley,   William   T.,   2108   Blvd.    Place,    Minneapolis,   Minn. 

Henszey,    Joseph    W.,    State   College,    Center    Co.,    Pa. 

Hequembourg,    Harry    O,    Dunkirk,    N.    Y. 

Hicks,  George  C,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 

Higgins,.  Charles  H.,   19  West  44th  St.,   New  York,  N.  Y. 

Hill,  Reuben,  Addison  Hill,  Detroit,  Mich. 

Hindman,  Ambrose  C,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Hine,   Lyman   N.,   570   Park  Ave.,   New  York,   N.    Y. 

Hinman,    Walter,    10   Fenwick   Rd.,    Winchester,    Mass. 

Hoke,   William   E.,    Cosmos   Club,    Wash.,   D.    C. 

Holcombe,  Amasa  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Holton,  Alfred  J.  S.,  202  Marlborough  Road,   Brooklyn,  N.  Y. 

Hopkins,   Nevil  M.,   2128   Bancroft  Place,   Wash.,  D.   C. 

Hosea,  Fred  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Hubley,  Francis  C,  Cynwyd,   Pa.,   Montgomery  Co. 

Hull,  Gordon   F.,   Hanover,   N.   H. 

Humphrey,  Calvin   B.,  202  Riverside  Drive,  New  York,  N.   Y. 

Humphreys,  James  J.,   157  West  72nd  St.,  New  York,  N.  Y. 

Hunt,   Aldridge    E.,    51    Page    Road,    Newtonville,    Mass. 

Hunter,   Charles   F.,    112    1st  St.,   Newburgh,   N.  Y. 

Hunter,  John   H.,   200   W.    Monroe   St.,    Springfield,   111. 

Hurley,    William    B.,    Watertown   Arsenal,    Watertown,    Mass. 

Huxley,  Henry  H.,   1808  Chicago  Ave.,   Evanston,   111. 

Irvine,   Ralph   G.,    1967   E.   79th  St.,    Cleveland,    Ohio. 

Jeffrey,  William  P.,  2  Rector  St.,  New  York  City,  N.  Y. 

Jewett,  Carlton  C,  77  Bryant  St.,   Buffalo,  N.   Y. 

Johns,  Edward  B.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Johnson,  Harry  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Johnson,  Jason   C,   Harrisburgh,   Pa. 

Johnson,  Ralph  P.,  6615  Greene  St.,  Phila.,  Pa. 

Johnston,   Lewis   P.,    228   Main   St.,   Cincinnati,   Ohio. 

Judson,  Cyrus  F.,  Ardsley-on-Hudson,   N.   Y. 

Keelty,    Frank   J.,   2630   Brentwood   Rd.    N.   E.,   Wash.,   D.   C. 

Keeney,   Raymond  G.,  Hartford  Club,   Hartford,   Conn. 

Kemp,   Elmer,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 

Kendrick,  Robert  G.,  881   Cornelia  Ave.,  Chicago,   111. 

Kenyon,  John  T.,  1044  20th  St.,  Rock  Island,  111. 

Kibler,  Alton   L.,  Picantinny  Arsenal,   Dover,  N.  J. 

King,   George   L.,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
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Kirk,    Thomas,    1929    W.   Norris    St.,   Phila.,    Pa. 
Kitchell,   Joseph   G.,   Mountain   Lakes,   N.    T. 
Knabe,  Ernest  J.,  Jr.,  The  Marlborough,  Wash.,  D.  C. 
Knox,  Harry  A.,  54  Pine  St.,  Chicopee  Falls,  Mass. 
Lafore,  John  A.,  Narberth,   Pa. 
Lane,  Henry  R.,  60  Congress   St.,   Boston,  Mass. 
Lemon,  George  F.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Lindh,   Fritz  P.   (RA),   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lindsley,   Halstead,    1    West   Hill    PI.,    Boston,    Mass. 
Loomis,  Alfred  L.,   Tuxedo   Park.,   Orange   Co.,   N.   Y. 
Loomis,    Malcolm    F.,   Office   of   Chief  of   Ordnance,    Wash.,   D.    C. 
Lord,   Wheeler,   5015   McLean  Ave.,   Phila.,   Pa. 
Low,    Benjamin    R.    C,   58    Remsen    St.,    Brooklyn,   N.    Y. 
Lusk,  Ross  L.,  95  Liberty  St.,  New  York,  N.  Y. 
Lyman,  Elihu  R.,   154   Hanover  St.,  Fall  River,   Mass. 
McAdam,  John  V.,  35  Scenic  Driveway,  Hastings-on-Hudson,  N.  Y. 
McAleer,   Michael  F.,  407   East  Ave.,   Bridgeport,   Conn. 
MacCleary,  William   M.,  3726  Northampton   St.,   Wash.,   D.   C. 
McCormick,   Bradley  T.,   1372  Burdette  Ave.,  Cincinnati,  Ohio. 
McCune,  Edmund  C,   noo  Jackson  St.,  Wilmington,  Del. 
McFederies,  Sherman  M.,    624  Shepard  Ave.,   Milwaukee,  Wis. 
Mcintosh,  Frederick,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mcintosh,  Robert  L.,  819  Park  Ave.,  Wilmette,  111. 
McLaren,  John,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
McLennan,   John   B.,   333    S.   Albany   St.,   Chicago,   111. 
McMahon,   Fred  A.,   3d  St.,   Niagara   Falls,   N.   Y. 
McMichael,  Paul,   Office  of  Chief   of  Ordnance,   Wash.,   D.   C. 
MacMillan,  William  D.,  5142  Kimbex  Ave.,   Chicago,  111. 
McNary,  James  E.,  care  of  Sinclair  Refining  Co.,  Chicago,  111. 
Machen,  Henry  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Manchester,  Percival,  81   Fulton  St.,  New  York,  N.   Y. 
Marble,  William  E.,  Deerfield  Drive,  Greenwich,  Conn. 
Martin,  Harry  G.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Mason,  Carlisle,  207   Broadway,  New  York,  N.   Y. 
Masters,   Frank   M.,    1710    Market   St.,   Phila.,   Pa. 
Masury,   Fred  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Mathews,  Joseph  H.,   128  Lathrop  St.,   Madison,  Wis. 
Maxwell,  Edgar  L.,  2105  Eastwood  Ave.,  Chicago,  111. 
Melville,  William  R.,    St.   Mary's,  Elk  Co.,   Pa. 
Menefee,  Ferdinand  N.,  6  Geddes   Heights,  Ann  Arbor,   Mich. 
Merkel,   Henry   W.,    Canal  and   Jackson    Sts.,    Cincinnati,    Ohio. 
Massimer,   Robert   L.,   4261   Jefferson   Ave.,    Grosse    Pointe   Village, 

Detroit,   Mich. 
Mevers,   Edmund  T.   D.,   Jr.,   Office   of  Chief   of   Ordnance,   Wash., 

D.   C. 
Miller,  Charles  W.,   161  Taylor  Ave.,  Detroit,  Mich. 
Miller,  Harry  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Miller,  Thomas  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mills,  James  W.,  2242  C  St..  Granite  City,  111. 

Minick,  Arthur  D.   (RA),  Office  of  Chief  of  Ordnance,  Wash.  D.  C. 
Minor,  John  C,   1380  North  Ave.,  Elizabeth,  N.  J. 
Moffatt,  James,  H.,  Ardmore,  Pa. 

Monaghan,   James   F.,   Office  of  Chief  of   Ordnance,   Wash.,    D.    C. 
Moody,  James  T.,  Hudson  Hotel,  Wash.,  D.   C. 
Moore,  Paul,  Convent,  N.  J. 

Moore,  Theodore  D.  W.,   561   N.   Broadway,  Yonkers,  N.  Y. 
Moore,  William  M.,  1401  Gilpin  Ave.,  Wilmington,  Del. 
More,  Charles  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Morgan,   Edwin,   Alliance,    Ohio. 

Morgan,    Mathew   D.,    2549   Kenilworth    Rd.,    Cleveland,    Ohio. 
Morris,  Newbold,  115  E.  73d  St.,  New  York,  N.  Y. 
Moulton,   Forest  R.,  University  of  Chicago,   Chicago,   111. 
Munoz,  Gonzalo  C,  Pinelands,  Center  Harbor,   N.   H. 
Myers,  Joseph  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Nesbit,  Joseph  N.   G.,  11   W.  3d  St.,   Atlanta,   Ga. 
Nichols,  George   R.,  Jr.,   242  E.   Walton   PI.,   Chicago,  111. 
Nichols,  William  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nicholson,  Jerome  L.,  233  Broadway,  New  York,  N.  Y. 
Noble,  Edward  J.,  299  Madison  Ave.,  New  York,  N.  Y. 
Norton,  Elbert  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Obear,   William    G.,    2827    Cliff    Rd.,    Birmingham,    Ala. 
O'Brien,  James  A.,   14  Wall  St.,  New  York,  N.  Y. 
O'Connell,  John  J.,  71  Broadway,  New  York,  N.  Y. 
O'Hara,  Frank  J.,   122  Palm  Ave.,  San  Francisco,  Cal. 
Oring,  Nelson  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Orr,  John  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Owston,  Charles  W.,   1877  2d  Ave.,  Detroit,  Mich. 
Page,  Curtis  H.,  Hanover,  N.  H. 

Palmer,  Roy   C,  University   Club,   Indianapolis.   Ind. 
Park,  Walter  E.,  Engineers'  Club,  32  W.  40th  St.,  New  York,  N.  Y. 
Parker,  John  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Payne,  Frederick  H.,  21   Congress  St.,  Greenfield,  Mass. 
Peasley,  William  K.,  Hotel   Inglaterra,  Havana,   Cuba. 
Peck,  Elbert  E.,  608  S.  Hobart  Blvd.,  Los  Angeles,  Cal. 
Penny,  Rupert  L.,  315  Lake  Ave.,  Grand  Haven,  Mich. 
Perot,  Edward  S.,  253  North  Broadway,  Yonkers,  N.  Y. 
Perry,  Alvan  W.,  The  Union  League  Club,   New  York,  N.  Y. 
Peters,   Carl   B.,    54   Wall   St.,   New   York,   N.   Y. 
Phillips,    Edward    W.,    Office    of   Chief   of    Ordnance,    Wash.,    D.    C. 
Phillips,  Wayne  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pike,  Clayton  W.,  5959  Woodbine  Ave.,  Philadelphia,  Pa. 
Plumb,  Ralph,  267  Linwood  Ave.,  Buffalo,  N.  Y. 
Potter,    Sydney    H.,    2225    Ash    St.,    Denver,    Col. 
Potter,  Wilson,  Chestnut  Hill,  Phila.,  Pa. 
Powell,  E.  Alexander,  400  James  St.,  Syracuse,  N.  Y. 
Power,  Charles  W.,  575  South  St.,  Pittsfield,  Mass. 
Pratt,  Charles  L.,  91   Hamilton   St.,  Wallaston,   Mass. 
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Pratt,  George  W.,  129  Gibbs  St.,  Newton  Centre,  Mass. 
Prentice,   Ezra   P.,    Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Prichett,   Frederic  W.,    1906  Sansom   St.,  Phila.,  Pa. 
Prichett,  William  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Putman,    William    P.,    75    Owen    Ave.,    Detroit,    Mich. 
Quinton,  Alfred  B.,  Jr.   (RA),  Office  of  Chief  of  Ordnance,  Wash., 

D.  C. 
Ransom,  William  H.  Towanda,  Pa. 

Ready,  Edward  S.,  Office  of  Chief  of  Ordnance,  Wash.,    D.   C. 
Reed,  Carl  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Reed,  Thomas,  5930  Ridge  Ave.,  Phila.,  Pa. 
Reeder,  William  O.,   1312  S.  57th  St.,  Phila.,  Pa. 
Reiter,  Edward,  Osborn,  Rock  Island  Co.,  111. 
Rice,  Henry  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Roberts,  Arthur  B.,  622   Swetland   Bldg.,   Cleveland,   Ohio. 
Roberts,    Horace    G.,    17    Oak    Lane,    Davenport,    Iowa. 
Rogers,  Arthur  C.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rogers,  Fred  A.,  5332  Woodlawn  Ave.,  Chicago,  111. 
Rogers,  Weaver  H.,   5815   Northumberland  Ave.,  Pittsburgh,   Pa. 
Rogers,  William  G.,  303  Security  Bldg.,  St.   Louis,  Mo. 
Root,  Frederick  J.,  279  Division   St.,  New  Haven,  Conn. 
Rudolph,  Edward  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rumney,    Mason    P.,    2250    E.    Grand    Blvd.,    Detroit,    Mich. 
Runk,  Louis  B.,  403  W.  Price  St.,  Germantown,  Phila.,  Pa. 
Rusch,  William  J.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Russell,  Philip  S.,  423  Berkeley  Rd.,  Haverford,  Pa. 
Ruth,  Thomas  W.,  5848  Washington  Ave.,  Phila.,  Pa. 
Ryan,  Patrick  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sabin,  Winfred  A.,  4546  Brooklyn  Ave.,   Seattle,   Wash. 
Sanford,  William  E.,  123  E.  Division  St.,  Kewanee,  111. 
Savage,  Eugene  T.,   133  Broadway,  Bangor,  Me. 
Schanck,  Francis  R.,  Magnolia  Ave.,  Chicago,  111. 
Schleber,  Louis  E.,  30  Temple  Ave.,  Winthrop  Highlands.  Mass. 
Schmidt,   Edward  C,  53   Bentley  Ave.,  Jersey   City,  N.  J.,  care  of 

F.  W.   Schmidt. 
Schoenfuss,  Frank  H.,  Edgemont  Rd.,  Scarsdale,  N.  Y. 
Schubert,  Paul  H.,  278  Front  St.,  Phila.,   Pa. 
Schulz,   Albert   C,   224   N.    Warren    St.,   Trenton,    N.   J. 
Scott,  Russell  G.,  123  Woburn  St.,  Medford,  Mass. 
Scovill,    Henry   H.,   Copenhagen,   N.    Y. 

Searles,    Linn   W.,   Office  of   Chief  of   Ordnance,    Wash.,   D.    C. 
Shakespeare,   William   M.,   201    Central   Ave.,   East   Orange,   N.   J. 
Sheridan,  Henry  H.   K.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Sholes,  Charles  E.,  no  East   16th  St.,  New  York,  N.  Y. 
Sinclair,  Arnold  F.,  118  W.  57th  St.,  New  York,  N.  Y. 
Smith,  Annesley  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Smith,  Cameron  O,  910  Union  Steel  Casting  Co.,  Pittsburgh,  Pa. 
Smith,   Henry  J.,   8  W.   Rock  Ave.,   New  Haven,    Conn. 
Smith,   Robert  A.,    170  Macon   St..   Mahwah,   N.  J. 
Smith,  Roy  H.,   183  N.  Prospect  St.,  Kent,  Ohio. 
Smith,   Zeliffe   P.,   Office  of  Chief  of  Ordnance.   Wash.,   D.    C. 
Smithers,  Herbert  B.,  15  E.  48th  St.,  New  York,  N.  Y. 
Snyder,    Oliver    F.    (RA),    Office    of    Chief    of    Ordnance.    Wash., 

D.    C. 
Somerby,  Lorenz  B.,  64  Weld  St.,  Rochester,  N.  Y. 
Spahr,  Boyd  L.,   1242  Land  Title  Bldg.,  Phila.,  Pa. 
Speer,  Joseph   McK.,   Meadville,  Pa. 

Stephenson,  Frank  J.,  care  of  Van  Blerck  Motor  Co.,  Monroe,  Mich. 
Stern,  Horace,  1524  N.  16th  St.,  Phila.,  Pa. 
Stewart,    James,    Crescent    Athletic    Club,    Clinton    and    Pierrepont 

Sts.,   Brooklyn,   N.   Y. 
Stoddard,  Francis  R.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stolberg,  Charles  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Streeter,  Robert  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Strine,  Joseph  S.,   130  Arlington  Ave.,  East  Orange,  N.  J. 
Sykes,  Horace  C,   1429  S.    54th  St.,   Phila.,   Pa. 
Swartwout.    Richard    H..    141    Broadway,    New    York,    N.    Y. 
Sweeney,   William   R.,   Office   of  Chief  of   Ordnance,   Wash.,    D.   C. 
Tate,  John  S.,  9  Dupont  St.,   Ridley  Park,   Pa. 

Taylor,    Herbert   W.,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Taylor,  Roger,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Terwilliger,  Albert  L.,  Cold  Spring,  Putnam  Co.,  New  York. 
Thomas,  Percy  C,  Rome  Manufacturing  Co.,  Rome,  N.  Y. 
Thompson,  Frederick  L.,  Bellows  Falls,  Vt. 
Thorn,  Stephen  S.,  47  E.  34th  St.,  New  York,  N.  Y. 
Thome,  James  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Thornwell,  Edward  A.,  Candler  Bldg.,  Atlanta,  Ga. 
Tilton,  Walter  H.,  364   Whitney  Ave.,  New  Haven,  Conn. 
Togerson,  Fred,  Office  of  Chief  of  Ordnancee,  Wash.,  D.  C. 
Tole,  James,  73  Dey  St.,  New  York,  N.  Y. 
Toll,  Roger  W.,  790  Washington  St.,  Denver,  Colo. 
Toothe,   Edward   S.,   Roseville   Ave..   Madison,   N.   J. 
Townsend,  William  A.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Trix,   Herbert  B.,   175    14th   St.,  Detroit,  Mich. 
Trowbridge,  Amasa,  North  Haven,   Conn. 
Tulley,  Francis  W.,  3  Alwington  Rd.,  Chestnut  Hill,  Mass. 
Underwood,  Sidney   §.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Unwin,  Harry,  76  Woodruff  Ave.,  Brooklyn,  N.  Y. 
Upham,  Francis  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Van  Bever,   Leon  C,  Detroit  Athletic  Club,  Detroit,  Mich. 
Van  Denburg,  John  W.,  Office  of  Chief  of  Ordnance,  Wash,  D.   C. 
Van  Sant,  John  W.,  3153  19th  St.  N.  W.,  Wash.,  D.  C. 
Vauclain,  Andrew  C,  2416  North  54th  St.,  Phila.,  Pa. 
Veblen,    Oswald,   Princeton,   N.  J. 

Voorhees,  John  R.,  68  Western  Ave.,  Morristown,  N.  J. 
Waefelaer,   Louis,  4424  Sheridan   Rd.,   Chicago.  111. 
Wahlberg,  Nile  E.,  Prairie  Ave.,  Allis  Apts.,   Kenosha,  Wis. 
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Waldmann,    Carl    A.    (RA),    Office    of    Chief    of    Ordnance,    Wash., 
D.   C. 

Walpole,  Nathaniel  C,  1620  ist  Ave.,  Birmingham,  Ala. 

Walsh,  Edward  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Waring,  James  M.  S.,  care  of  L.  L.  Summers  &  Co.,  New  York,  N.  Y. 

Warren,  Chester  I.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Waterbury,  Lester  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Watson,  Charles  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Watson,  Thomas  S.,  537  Hartford  Ave.,  Milwaukee,  Wis. 

Webster,  Lawrence  B.,  926  S.  Washington  St.,  Marion,  Ind. 

Weed,  Harry  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Weeks,  Paul,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Weil.  Isaac,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Welch,  Henry  J.,  8806  Euclid  Ave.,  Cleveland,  Ohio. 

Welsh,  Blanton  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wensinger,  Frank  J.,  617  Sandusky  St.,  Ashland,  Ohio. 

Westcott,   Charles  D.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Whitaker,  Samuel  E.,  63  Pleasant  St.,  Newton  Centre,  Mass. 

White,  Albert  E.,   care  of  Paden  &  Luttrell  Ins.  Agency,  Parkers- 
burgh,   W.    Va. 

White,  Austin  T.,  Lexington  St.,  Kendal  Green,  Mass. 

White,  Robert  A.,  536  W.   153d  St.,  New  York,  N.  Y. 

White,  William,  care  of  Geo.  R.  White,  Butler,  Pa. 

Wiener,   Edward  829   Stephen  Girard   Bldg.,   Phila.,  Pa. 

Wilcox,   George   D.,   865   Pingee  Ave.,  Detroit,  Mich. 

Wilmer,  Edward  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Winder.  Charles  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Witherell,    Fred   W.,    359    Merrick    St.,    Detroit,    Mich. 

Withington,  Winthrop,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wood,    Frank   W.,   9507    Euclid   Ave.,    Cleveland,-  Ohio. 

Wood,  John   S.    (RA),   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Woodberry,   John   H.    (RA),    Office   of   Chief   of   Ordnance,    Wash., 
D.    C. 

Woodbury,  Joseph  G.,   239   Farmington  Ave.,  Hartford,   Conn. 

Woodruff,    Robert   W.,    708   Edgewood   Ave.,   Atlanta,    Ga. 

Wright,  Frederick  E.,   2134  Wvoming  Ave.,  Wash.,  D.   C. 

Wright,  Lee  O.    (RA),  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Wright,  Otis  K.,  15 14  Cass   St.,  Fort  Wayne,  Ind. 

Young.  Cecil  G.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Young,    William    C.    (RA),    Office    of    Chief    of    Ordnance,    Wash., 
D.  C. 

Captains. 

Abbey,  Edward  N.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 

Abbott,  Louis  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Adair,   Herbert  J.,   334  Penn   Rd.,   Wynnewood,  Pa. 

Adami,   Victor   H.,    518    Sunnvside   Ave.,    Webster   Grove,    Mo. 

Adams,  James  F.,   158  Robinson  St.,   Brooklyn,  N.  Y. 

Adams,   Wade   H.,   364   North   Fullerton  Ave.,   Montclair,   N.   J. 

Addington,   Frank  T.,   Office   of  Chief   of  Ordnance,   Wash.,   D.    C. 

Aitken,   George  F.,    1881    Broadwav,   New  York,  N.   Y. 

Albrecht,   Frederick  C,  709  Pitt  St.,  Wilkinsburg  Sta.,  Pittsburgh, 
Pa. 

Alcott,   Clarence   F.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 

Aldrich,   John   T.,   3429   N.   22d   St.,   Phila.,  Pa. 

Aldnch,   William   T.,   31   Hereford   St.,   Boston,   Mass. 

Alexander,  Donald,  care  Edward  G.   Budd  Mfg.   Co.,   Phila.,  Pa. 

Alexander,   Geeorge  M.,  Fairmont,  W.  Va. 

Alexander,  Walter  P.,  2  Boody  St.,   Portland,  Me. 

Allen.    Henry   B.,   care  of  Ralli    Bros.,    11-19   S.   William    St.,    New 
York,  N.  Y. 

Allen,  Kenneth  L.,  9925   Lake  Shore  Blvd.,   Cleveland,  Ohio. 

Alhger,  William  T.,   15  Dodge  Lane,  Cynwyd,  Pa. 

Allison,  Philip  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Allyn,   William   E.,    Box   527,   New   London,   Conn. 

Altschull,  Frank,  35  W.  81st  St.,  New  York,  N.  Y. 

Ambrose,  Charles  A.,  21   E.  Highland  Ave.,  East  Orange,  N.  J. 

Anders,   Daniel  W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Anderson,   Christian,   466    10th   St.,   Portland,    Ore. 

Anderson,  William  C.,   180  Prospect  Pk.,  Brooklyn,  N.  Y. 

Andrews,   Austin   W.,   8314   Euclid    Ave.,    Cleveland,    Ohio. 

Andrews,  Joseph  C,  123  Vine  St.,  New  Britain,  Conn. 

Angle,  Langdon  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Andrew,   Harold  O.,  367  Allen  St.,   Springfield,   Mass. 

Archer,  Alton  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Arkell,  William  C,   Canajoharie,  N.  Y. 

Arms,  Charles  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Armstrong,  Harry   Y.,  88  Prospect  St.,   Springfield,   Mass. 

Armstrong,  Henry  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Armstrong,  Walter  J.,    124  Wilson  Ave.,  Columbus,   Ohio. 

Arnold,  Douglas  C,  Tremont  Ave.,  Westfield,  N.  J. 

Aronson,  Ralph  H.,  43   Beals  St.,   Brooklyn,  Mass. 

Ash,  Sidney  G.,   129  E.   21st  St.,   Paterson,  N.  J. 

Atherton,  Henry  F.,  61   Broadway,  N.  Y. 

Auchincloss,  Samuel  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Audet,  Herbert  R.,  74  Congress  St.  W.,  Detroit,  Mich. 

Augustine,   Walter  O.,  84  Church   St.,   Oshkosh,   Wis. 

Averill,  Charles  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Avery,  John  E.,  36  W.  Merritts  Ave.,  Atlanta,  Ga. 

Babcock,   Fred  R.,   140  S.   Dearborn   St.,   Chicago,   111. 

Babson,  William  A.,  32  Broadway,  New  York,  N.  Y. 

Bacon,   Marshall   C,   930   Park  Ave.,  New  York,   N.  Y. 

Beden,  Harry  E.  P.,  1001   Massachusetts  Ave.  N.  E.,  Wash.,  D.  C. 

Baggett,  John  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bailey,  Harrington  M.,  Duquesne,  Pa. 

Baird,   Earl  R.,   312   Trimple   Bldg.,   Sioux  City,  Iowa. 

Baird,  James  T.,  Jr.,  56  Elkmont  Ave.,  New  Haven,   Conn. 
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Baker,   Donald  N.,   Hampden   Paint  and   Chemical   Co.,   Springfield, 

Mass. 
Baker,  George  Harold,  Aberdeen,  Md. 
Bakewell,  Donald  C,  Sewickley,   Pa. 

Baldwin,  Alfred  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Baldwin,  Frank  E.,  Mt.  Vernon  Apts.,  Hagerstown,  Md. 
Baldwin,  Frank  J.,  328  N.  Charles  St.,  Baltimore,  Md. 
Ballenberg,  Myron  C.,  3680  Grovedale  PI.,  Cincinnati,  Ohio. 
Ballou,  Henry  D.,   138  Winter  St.,  Woonsocket,   R.   I. 
Bamberger,  Clarence,  617  E.  South  Temple,  Salt  Lake  City,  Utah. 
Bancroft,  Joseph  B.,  44  Neal  St.,  Portland,  Me. 

Bannard,    William   N.,   Jr.,    1104    Greenhill   Ave.,    Wilmington,    Del. 
Barcas,  Victor,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Barcus,  W.  J.  E.,  78  State  St.,  Albany,  N.  Y. 
Ba-rkhurst,   Elmer  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Barr,   George   W.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Barr,   Pascal  W.,   1527   10th  St.,  Altoona,  Pa. 
Barroll,   Henry   E.,   389   Ridge   Ave.,   Winnetka,   111. 
Barry,  James  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Bartell,  Floyd  E.,  423  E.  University  Ave.,  Ann  Arbor,  Mich. 
Bartlett,  Harry  S.,  382  St.   Claire  Ave.,  Grosse   Point,  Mich. 
Barton,   Charles  A.,    1216   Chestnut  Ave.,   Wilmette,    111. 
Barton,   Charles  P.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Barton,  H.  E.  R.,  875  W.   18th  St.,  New  York,  N.  Y. 
Bateman,  Thomas  J.,  201   S.  Main  St.,  Athens,  Ga. 
Bateman,  Walter  L.,  Office  of  Chief  of.  Ordnance,  Wash.,  D.  C. 
Bates,  Joseph  S.,  Bridgeport,  Conn.,  care  of  Col.  S.  W.  Roessler. 
Bates,  William  O.,  Jr.,  211   Sherman  St.,  Joliet,  111. 
Bauer,  Henry  W.,   6605   Lincoln  Drive,  Phila.,  Pa. 
Bauer,  Walter  S.,  6607   Lincoln   Drive,  Phila.,  Pa. 
Bavlis,  Walter  F.,  331    Madison  Ave.,  New  York,  N.  Y. 
Bayne,  George  H.,  561  W.   141st  St.,  New  York,  N.  Y. 
Beals,  Albert   E.,   236  Gladstone  Ave.,  Detroit,   Mich. 
Beard,  Theodore  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Beath,  Thomas,  227  W.  Willis  Ave.,  Detroit,  Mich. 
Becker,  Carl,   122  Martense  St.,   Brooklyn,   N.   Y. 
Beckett,  Humphrey,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Beckwith,    Charles    L.,   250   Hamilton   St.,    Allentown,    Pa. 
Beecher,  Algernon  W.,  203^2   N.  Del.  Ave.,  Mason  City,  Iowa. 
Behr,    Gustave    E.,    Jr.,    246    W.    Evergreen    Ave.,    Chestnut    Hill, 

Phila.,  Pa. 
Belcher,   Robert  W.,  420  W.   119th  St.,  New  York,  N.   Y. 
Belden,  Mead  VanZ.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bell,  Joseph  P.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Bement,  Edward  D.,  24  State  St.,  Framingham,  Mass. 
Bemis,  Anthony  J.,  35   Congress  St.,   Boston,   Mass. 
Benbow,  David  F.,  care  of  Curtis  &  Jones  Co.,  Reading,  Pa. 
Benedict,  Holland  E.,  Perry  N.  Y. 
Bennett,  Albert  A.,  University  of  Texas,  Austin,  Tex. 
Benson,  Harvey  S.,  508  4th  St.,  Marietta,  Ohio. 
Benson,  Henry   K.  8602   12th  Ave.   N.   E.,   Seattle,  Wash. 
Bentley,  William  B.,  42  Morris  Ave.,  Athens,  Ohio. 
Benton,  Charles  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bergen,  George  T.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bergengren,  Roy  F.,   143  Lewison  St.,  Lynn,  Mass. 
Bernheim,  Eldridge  P.,  no  W.  40th  St.,  New  York,  N.  Y. 
Berry,  John  J.,  305  Elm   St.,  Cranford,  N.  J. 
Besse,  Eldred  E.,   10  Cooke   St.,   Fairhaven,  Mass. 
Berv,  William   M.,   Honolulu,   H.   I. 
Bevin,   Sidney,    150  West   76th   St.,  New  York,  N.   Y. 
Biefer,  Albert,  El  Paso,  Tex. 

Bishop,   Bartlett  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Bixby,   Charles  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Black,  Charles,  C,  2344  Reed  St.,  Phila.,  Pa. 
Blaine,  Walter  E.,   1101   Russell  Ave.,   Bethlehem,   Pa. 
Blair,   George   W.,   34s   Edgewater   Drive,   Mishawaka,    Ind. 
Blair,   Robert   W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Blake,  Harold  N.,  Anaconda,   Deer  Lodge  Co.,  Mont. 
Blakeslee,   Frank  H.,  Lockwood  Ave.,  E.   C,   Cleveland,   Ohio. 
Blalock,  James  T.,  Canton,  N.  C. 

Blank,  Merton  H.,  215   Grant  Ave.,   Indianapolis,  Ind. 
Blankenhorn,    David    F.,    670    St.    John's   Ave.,    Pasadena,    Cal. 
Blatchly,  Charles  K.,  230  5th  Ave.,  New  York,  N.  Y. 
Blish,   Matthew   R.,   Kewanee,    111.  _ 

Bliven,   Charles  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Blue,  Franz  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Blunt,   Stanhope  E.,   2d,  83   Ridgewood  Terrace,  Springfield,  Mass. 
Boardman,  Albert  J.,  409  Edgecombe  Ave.,  New  York,  N.  Y. 
Bode,  Charles   L.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Bodowski,  Alfred,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Boerckel,   James  H.,   3204   Benner   St.,   Missinoning,    Phila.,   Pa. 
Boggs,  John  H.,    112  S.   Michigan  Ave.,   Chicago,   111. 
Bohlen,  August  C,   1304  Alatama  St.,   Indianapolis,  Ind. 
Boley   .Ernest   W.,    15629   Euclid   Ave.,   East   Cleveland,    Ohio. 
Bonar,    Oley,   Office   of   Chief  of   Ordnance,   Wash.,   D.   C. 
Booth,   Robert   S.,   22   Wvman   St.,   Waterbury,   Conn. 
Bordinat,   Eugene,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Bornstein,  Hyman,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bowen,  Rex  S.,   1024  Judson  Ave.,  Evanston.   111. 
Bowlus,  Roger  C,  720  E.  Cassidy  St.,  Springfield,  Ohio. 
Boyd,  Fisher  L.,  Haverford,  Pa. 
Boyd,    Francis    T.,    Liberty    National    Bank,    120    Broadway,    New 

York,  N.  Y. 
Bracken,  Jay  H.,   Beloit,  Kan. 

Bradford,  Donald  S.,  829  Mass.  Ave.,  Peoria,  111. 
Bradley,    Alonzo   B.,   4   West   43d    St.,    New   York,    N.    Y. 
Bradsh'aw,  Thomas  P.,   127  W.  2d  St.,  Roselle,  N.  J. 
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Brady,  George   S.,   Bethel,  Conn. 

Brady,   Robert  N.,    143 1    Lakewood  Ave.,   Lakewood,   Ohio. 
Brainard,  Millar,  237   S.   Spring  Ave.,   La  Grange,   111. 
Bray,  Patrick,  Cambridge,   Mass. 

Brayton,  Harold  M.,  4668   S.   Salina   St.,   Syracuse.   N.   Y. 
Breese,  Edward  Y.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Brehm,    Edgar   A.,    11th    and    York    Sts.,    care    of    Western    Electric 

Co.,  Phila.,  Pa. 
Brewsaugh,   Roscoe   C,   5036  43d  Ave.   S.,   Minneapolis,    Minn. 
Bricker,  John  H.,  4723   Baltimore  Ave.,  Phila.,  Pa. 
Briggs,    Leroy   E.,    131    Waverly    St.,    Providence,    R.    I. 
Brigg,    Robert   E.,   90   Washington    St.,    Newton,   Mass. 
Briggs,   Roger   B.,   Office  of   Chief   of   Ordnance,   Wash.,    D.    C. 
Brisette,  Emil  R.,  424   Seyburn  Ave.,  Detroit,  Mich. 
Britten,   Daniel   L.,    1664   Wyandotte  Ave.,    Cleveland,   Ohio. 
Brittingham,   Arthur    D.,    1804    N.    Ave.,    Bridgeport,   Conn. 
Brookfield.   Frank,  2   Rector  St..   New   York,   N.    Y. 
Brooks,  Clvde,  731   Clinton  PL,  Bellevue,  Pa. 
Brooks,  Harold  A.,  3 141  Mt.  Pleasant  St..  Wash.;  D.  C. 
Brodstedt,   Carl   W.,    116  Westford  Ave.,   Springfield.   Mass. 
Brothers,    George    R.,   Univ.    Club,    158   E.    Market   St.,    Bethlehem, 

Penna. 
Brown,  Archer  H.,   Round   Hill   Rd.,  Greenwich,  Conn. 
Brown,   Arthur    D.,    17    Knox    St.,    Oe:densburg,    N.    Y. 
Brown,  Arthur  L.,  Rye  Beach,  N.  H. 
Brown,   Comfort  E.,   5101   Overbrook  Ave.,   Phila.,  Pa. 
Brown,   Fay  C   Iowa  City,  Iowa. 

Brown,  Fred  W.,  1283  Michigan  Ave.,  Cincinnati,  Ohio. 
Brown,   George   E.,   701    Liberty    BMg.,    Phila.,    Pa. 
Brown,  Henry  A.,  2768  Delaware  Ave..   Buffalo,  N.  Y. 
Brown,   Hosmer   A.,    1400   Park   Ave.,    Minneapolis,    Minn. 
Brown,  John   E.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Brown,   Prentice  W.,    1931    Bloco  St.,   Brookline,   Mass. 
Brown,   Sevellon.    141 5   Hopkins   St.    N.   W.,  Wash.,   D.   C. 
Brown,   Walter  C,    Colburn    Rd.,    Wellesley    Hill.,    Mass. 
Brown,   William    L.,   35    Windemere   Ave.,    Lansdowne,    Pa. 
Brown,   Worley  J.,   241    Luci'e  Ave.,   Atlanta,    Ga. 
Browne,    Causten,   46    Highland    St.,    No.    Abington.    Mass. 
Browne,   De   Courcv,   Engineers'   Club,   32   W.   40th   St.,   New   York. 

N.   Y. 
Browning,  John  K.,  420  W.   2d  St.,  Maysville,  Ky. 
Brush,  Graham,  Easton,  Md. 

Bryant,   Henry,   Office  of  Chief  of  Ordnance,   Wash.,    D.  C. 
Bryant,   Robert   E.,   67    Waltham    St.,    Lexington,   Mass. 
Bubb,  John  B.,  614  Lafayette  St.,  Grand  Haven,  Mich. 
Buck,   Irwin,  321   W.    55th   St.,   New   York,   N.   Y. 
Buckendale,    Lawrence    R.,    96   Army   Ave..    Detroit.    Much. 
Buckingham,  John   R..   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Buckley,  John  H.,  Office   of  Chief  of  Ordnance.  Wash.,  D.   C. 
Budge,  Alexander  G.,  care  of  Chas.   Moore   &   Co.,   San   Francisco, 

Cal. 
Buehler,  Albert   G.,   Office  of  Chief  of  Ordnance,   Wash.,    D.   C. 
Bull,    Frederick   C,    276    Lafayette   Ave.,    Brooklyn,    N.    Y. 
Bull,  Robert  A.,  223   Bank  St.,  Sewick'ey,  Pa. 
Burdette,  Richard  S.,   1401   Ave.   "D,"   San   Antonio,   Tex. 
Burdette,  William  T.,   1301   Virginia  St.,  Charleston,   W.   Va. 
Bureau,  Arthur  A.,  3458  W.   r,2d  PI.,   Chicago.   111. 
Burford,  Samuel  W.,    117  E.   Gorham   St..  Madison,  Wis. 
Burgess,  Charles  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burgess,   Harry   H.,    164    Manlewood   St..   Watertown,    Mass. 
Burgher,   Cedric,   Office  of   Chief  of  Ordnance,   Wash.,   D.    C. 
Burks,  Jesse  D.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Burling,  John  J.,   Summit,   N.    T. 

Burlock,   James   C,   Office  of  Chief  of   Ordnance,   Wash.,   D.    C. 
Burnell,    Lorenzo   D.,   Dime   Bank   BIdg.,    Detroit,   Mich. 
Burnham,  Walter  H.,   511    Westminster  Ave.,   E'izabeth,   N.   J. 
Burrage,  Russell,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Bushnell,   Samuel   K.,    11    Maple   St.,   Arlington,   Mass. 
Butler,   Clarence   M.,   7 6  Newlands  St.,   Chew   Chase,   Md. 
Butler,  John   S.,   1616  Curson  Ave..  Hollvwood,  Cal. 
Butler,   William   N.,    129   DeWitt   St..    Svracuse,   N.   Y. 
Butterworth,     Harry     W.,     Jr.,     316     Carpenter     St.,     Germantown, 

Phila.,   Pa. 
Butts,   Frederick  M.,   33   Purchase   St.,   Boston,   Mass. 
Byrne,    Thomas    S.,   care   of   W.    C.    Hedrick   Construction   Co.,    Ft. 

Worth,   Tex. 
Byrne,  Walter  S.,  315   N.   31st  St.,  Omaha,  Nebr. 
Byrnes,  Edward  D.,  5650  S.   May  St.,  Chicago,  111. 
Cable,   Robert   B.,  Jr.,   Office  of  Chief  of   Ordnance,   Wash.,   D.    C. 
Cady,    Walter  H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Caesar,    Henry    I.,    so    Union    Sq.,    New    York,    N.    Y. 
.  Cahill,  Edward  H..  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Caldwell,  Edward  T.,  62  E.  54th  St.,  New  York,  N.  Y. 
Caldwell,  James   E.,    (deceased,   July   24.    1919),   Bryn   Mawr,   Pa. 
Caldwell,  John  R.,   276  Arlington   St.,   Youngstown,   Ohio. 
Campbell,   Robert  L.,   care   of  Hagerstown   Shoe  and   Legging  Co., 

Hagerstown,  Md. 
Campbell,  Worthington,  38  Park  Row,  New  York,  N.  Y. 
Cannon,   Garritt   S.,    Lawrence    Park,    Bronxville,   New   York,   N.    Y. 
Carlin,  Andrew  F.,    145  Parsons  St.,  Brighton,   Mass. 
Carlin,  John,   11 23   Broadway,  New  York,  N.   Y. 
Carlin,  Joseph  P.,  270  Washington  Ave.,   Brooklyn,  N.   Y. 
Carlson,   Raymond   E.,   101   E.   2d  St.,   Frederick,   Md. 
Carlton,  Harry,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carmack,  Hugh,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Carnduff,  Arthur  W.,   532  Connecticut   St.,   Gary,   Ind. 
Carneal,   William    L.,    Chamber   of   Commerce,    Richmond,    Va. 


Captains — Continued 
Carpenter,   Don   P.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Carpenter,   William   H.,   254   S.    10th  Ave.,   Mt.   Vernon,   N.   Y. 
Carr,   George  W.,    1865   Wynnwood   Rd.,   Phila.,  Pa. 
Carson,  Joseph,   1524  Chestnut  St.,   Phila.,   Pa. 
Carson,   Louis,   1420   Farragut  Ave.,   Chicago,   111. 
Carson,   Robert,  Jr.,   4921    Center   Ave.,   Pittsburgh,    Pa. 
Carter,   Charles  B.,   30   Church  St.,   New  York,  N.  Y. 
Carter.   Harry   D.,    53    Ventura    St.,    Springfield,    Mass. 
Carter,  William  D.,   628  N   1st  St.,  San  Jose,   Cal. 
Carver,   Edgar  M.,    Mishawaka,   Ind. 
Casey,  John  H.,  576  Grand  St.,  Bridgeport,  Conn. 
Caskey,   Fred  A.,   McKinney   Mfg.    Co.,   Pittsburgh,   Pa. 
Cate,   Horace  A.,   Abbottston.   Baltimore,    Md. 
Cawthon,   Harlev.  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Cecil,   Roy  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Chandler,   Albert  R.,  care  of  Boettcher  Porter  Co.,   Denver,  Colo. 
Chandler,  Paul  D.,  The  Transportation  Club,   Buffalo,   N.   Y. 
Chandler,    Roy    W.,    Clearfield    Farm,    Norfo  k,    Mass. 
Chapin,    Warren    W..   40    Upper    Mountain    Ave.,    Montclair,    N.    J. 
Charles.  Philip  S.,  906  S.  Adams   St.,  Marion,  Ind. 
Chase,   Edwin  H.,  Jr.,  Ashmore   Hotel,   Wash.,   D.  C. 
Chaudet,   Felix  R.,   Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Chenoweth,   William    A.,   Jr.,   Office   of   Chief  of   Ordnance,   Wash., 

Childs,   Roland   S.,    122  E   34th   St.,  New  York,  N.   Y. 

Christopher,    Melvin.    2229    E.    89th    St.,    Cleveland,    Ohio. 

Church,  Alfred  W.,  Office   of  Chief  of  Ordnance,   Wash.,  D.   C. 

Clapp,    Roswell   J.,    50    Farmington    Ave.,    Hartford,    Conn. 

Clark,   Francis   M.,    12  Chestnut  St.,    Milford.   Mass. 

Clark,  Howard  T.   (RA),  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

C  ark,   Iverson    D.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 

Clarke,  Bertram  R.,  care  of  N.  S.  Trust  Co.,   Kansas  City,  Mo. 

C  arke.   Royal  E.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Clement,  George  N.  H.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Coan,  John   R.,   Bruceville,   Ind. 

Coats,  James  J.,   309   Pershing  Ave.,   Davenport,   Iowa. 

Cockburn,  Alexander  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Codding,  Chester  C,    1421    Ford  Bldg.,   Detroit,  Mich. 

Cohen,  Abraham   S..   24   Canterbury   St..   Dorchester,   Mass. 

Co  cord,  Albert  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Cole,  Arthur  H.,   141 7   Crittenden   St.,  Wash.,  D    C 

Cole,   Charles   E.,   Perrvville,    Md. 

Cole,  Dale  S     care  of  M.   P.  Potter,  Stop  8,  South  Euclid,  Ohio. 

Cole,  John   D.,  208  S.   A   St.,   Monmouth,   111. 

Cole,   Walter  R.,  West  Bridgewater,   Pa. 

Coleman,  Frank  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Co les,  Stephen  L.,  98  Asvan  St.,   Forest  Hills  Gardens,  New  York. 

Collins.  Thomas  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Colt,    Samuel    S.,    Garrison-on-Hudson.    N.    Y. 

Congden,  Gilbert  M.,    155  Canal  St.,  Providence,   R.   I. 

Conkhng,    Charles   E.,    161 1    Jenny    Lind   St.,   McKeesport,   Pa. 

Connolly,  Martin  J.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 

Conrad,   Hugh  V.,    122  E  40th  St.,   New  York,    N.   Y 

Cook,  George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D    C. 

Cook,  Ossian  L.,  437  Roslvn   PI.,  Chicago,  111. 

Cook,  Ralph  W.,  Raconet  Club,  Phila.,  Pa. 

Cook,  Robert  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Cooke,    Dwight  I.,    1222   Ford   Bldg.,   Detroit,   Mich. 

Cooke,   Frederick   C,   Park   Ave.,    Portsmouth,   R.    I. 

Cooper,   Ernest   D.,    13   W.  36th   St..   New  York,   N.    Y. 

Cooper,   Marcus   F..  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 

Cooper,    Stuart,    Office  of  Chief  of   Ordnance,   Wash.,    D.   C. 

Copehn,  Owen  M.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Corlies,   Howard,   61    Broadwav.   New   York,   N.  Y 

Cornell,    Sidney,   47   Halsted   St.,    East   Orange,   N.   J. 

Cornwall.   Lawrence    M..    2'9   Park   Ave..    Bridgeport.   Conn. 

Corson,  Harry   R.,   5926  McPherson   St.,   St.    Louis,   Mo. 

Cosgrove,   Joseph    E.,    304    Humboldt   St..    Brooklyn,   N.    Y. 

Coulston.   Earl  V.,  4th  and  2d   Aves.,   Rock  Island,   111. 

Covell,   William   S.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 

Cowell.   Bainbridge.  28s  1   Southington   Rd.,  Cleve'and,   Ohio. 

Cowenhoven,  George  M.,   1427   56th   St..   Brooklyn,   N.   Y. 

Cowles,  Edward  D.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Cox,  Abraham   D.,    55  Liberty  St.,  New  York    N    Y. 

Cox,   Harry    L.,   Drexel   Hill.   Pa. 

Cox,  Thomas  R..  102  Waverlv  PL,  New  York,  N.  Y. 

Coyne,   Arthur.    Office   of  Chief   of   Ordnance,    Wash.,   D.    C. 

Craft,   Harry   B.,   74   N.    21st    St..  Columbus,    Ohio. 

Crawford,  James  S..  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Cressler,    George    H..    Office    of    Chief   of    Ordnance,    Wash.,    D.    C. 

Crim,   Lemuel  P.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 

Crist,    George    E..   424   White   Horse    Pike.    W.    Collingswood,    N.   J. 

Crooks,   Frederick  A.,  51    Milwaukee   St.,  Malone,   N.   Y. 

Crosby,   Edward   L.,  321    N.    Murt'and  Ave.,   Pittsburgh,   Pa. 

Crosby,   Edwin    S.,   265   Columbus   Ave.,   New   York,   N.   Y. 

Cross.   Harry   W.,  27    S.    Hawk  St.,   Albany,   N.   Y. 

Crosthwaite,  John   L.,  Jr..   15   Broad   St..   New  York,  N.   Y. 

Crownover,  Howard  A.,   Manor  Hill,    Pa. 

Cryder,   Henrv   C,    181    E.    64th   St..   New   York.  N.   Y. 

Gullen,   Charles  E.,  3867  Hartford   St..   St.   Louis,   Mo. 

Cummer,    F.    H.,    413    Arcade    Bldg.,    Cleveland,    Ohio. 

Cummings,   Harry  T.,   409   Harmonv   St.,    New  Castle,   Del. 

Cummings,  William   M..   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Cunningham,  John  G.  L.,  33  W.  39th  St.,  New  York,  N.  Y. 

Curtis,   David  L.,    Office   of   Chief  of   Ordnance,  Wash.,   D.   C. 

Curtis,  Harry  A.,  5407   39th  St.   N.  W.,  Wash.,  D.   C. 

Curtis,  Paul  A.,  jr.,  171   Union  St.,  Flushing,  N.  Y. 
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Curtis,  Ronald  E.,  152  E.  65th  St.,  New  York,  N.  Y. 
Curtis,  William   B.,  276  Alameda  Ave.,  Youngstown,  Ohio. 
Cyphers,    James    F.,    626    Geddes    St.,    Union    Park    Gardens,    Wil- 
mington, Del. 
Daerr,   Louis  A.,    18   Buena  Vista  St.,  Newark,    Ohio. 
Daggett,  Royal  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dale,  Louis  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dalgleish,  James  G.,  278  Tireman  Ave.,  Detroit,  Mich. 
Daly,  Augustine  J.,   12  Spruce  St.,  Westerly,  R.  I. 
Daly,   Michael  H.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Darnell,  Douglas  L.,  6616  Lucerne  Ave.,  Cleveland,  Ohio. 
Darragh,  John  G.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Davenport,  Charles,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Davenport,  Harold  L.,   58  Virginia  St.,   Springfield,   Mass. 
Davies,  Clarence  E.,   11 10  Summit  PL,  Utica,  N.  Y. 
Davies,  John  P.,   Hastings-on-Hudson,  N.   Y. 
Davies,  Thomas  R.,   660  Orange  St.,  Brooklyn,  N.  Y. 
Davis,  Arthur  B.,  1305  S.  Fountain  Ave.,  Springfield,  Ohio. 
Davis,  Earle  H.,   180  Tremont  St.,   Boston,  Mass. 
Davis,  John  M.,  P.  O.  Box  752,  Middletown,  Conn. 
Davis,  Robert  T.,  50  Mt.  Vernon  St.,  Somerville,  Mass. 
Dawson,   Elmer   E.,   28   Washington    St.,   Winthrop,   Mass. 
Day,  Arthur,   no  Stewart  Ave.,  Garden  City,  N.  Y. 
Day,  Francis   S.,  Jr.,   1662  Farwell  Ave.,  Chicago,  111. 
Day,   Samuel   H.,    1313   W.   9th   St.,   Wilmington,   Del. 
Deans,  John  S.,  Jr.,  346  Linwood  Ave.,  Buffalo,  N.  Y. 
Deeter,   Paxson,    1330   Land  Title   Bldg.,   Phila.,   Pa. 
DeLapp,  Albert  A.,  414  W.  7th  St.,  Auburn,  Ind. 
DeLong,   James   E.,    Logansport,   Ind. 
deMasi,  Henri  A.,  3855  Wrightwood  Ave.,  Chicago,  111. 
Demonet,   Charles,   Connecticut  Ave.   at   M    St.,'  Wash.,   D.   C. 
Demorest,  William  J.,  119  Grandview  Ave.,  Rye,  N.  Y. 
Denneen,  Dennis  E.,  Fort  Covington,  N.  Y. 
Dent,  John   A.,    1301    Ohio   St.,   Lawrence,   Kans. 
Denworth,   Raymond  K.,  3508  Hamilton   St.,   Phila.,  Pa. 
Derby,   Charles    F.,   Engineers'    Club,    Phila.,   Pa. 
Devens,  Henry   F.,   Sewickley,   Pa. 
DeWolf,  Howard  R.,305  Ohio  St.,  Marietta,  Ohio. 
Dewsnap,   Stanley,   547  State   St.,   Springfield,   Mass. 
Diamond,  James  E.,  Yale  Club,  New  York,  N.  Y. 
Dickey,  Herbert  L.,  3740  Linden  St.,  Oakland,  Cal. 
Dickinson,  Clinton  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dickson,   Charles  H.,  Jr.,   52   Summit  Ave.,  Jersey  City,   N.  J. 
Diffenderfer,  Harry  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dignam,  Walter  J.,  477  Bridge  St.,  Manchester,  N.  H. 
Dill,  Arthur  H.,  525   E.  26th  St.,  Brooklyn,  N.  Y. 
Dilts,  Frank  B.,   149  S.   1st  St.,  Fulton,  N.  Y. 
Dix,  Howard  W.,  149  Broadway,  New  York,  N.  Y.' 
Dix,  John  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dodge,  Orion  V.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dodge  Warren  J.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Dodge,  William  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Donaldson,  Roderick  D.,  21  Claremont  Ave.,  New  York,  N.  Y. 
Donovan,  John   T.   L.,    "Donamhain,"    Falls   Church,   Va. 
Doolittle,  Fred  H.,   1003   Lincoln  Highway,  West  Mishawaka,  Ind. 
Doolittle,  James  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dorman,  James  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dougan,  Richard  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Doughty,  Sherman  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dove,  Walter  T.,  496  Fisher  Ave.,  Detroit,  Mich. 
Dow,  Alexander,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dow,  Clarence  M.,  5  Altamont  Terr.,  Cumberland,  Md. 
Dowell,   Floyd  E.,   Office  of  Chief  of   Ordnance,  Wash.,  D.   C. 
Dowling,  James  W.,  4154  Bigelow  Blvd.,  Pittsburgh,  Pa. 
Downs,  Charles  L.,   154  Ten  Eyck   St.,  Watertown,  N.   Y. 
Drake,  Allen  E.,   1401   Columbia  Rd.  N.  W.,  Wash.,  D.  C. 
Dudley,  Boyd,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dunn,  Douglas  W.,   30  Church   St.,   New  York,  N.   Y. 
Durant,  Lawrence  T.,   145  E  62d  St.,  New  York,  N.  Y. 
Dutney,  George  V.,  4017  Cambronne  St.,  Pittsburgh,  Pa. 
Dysart,   Lewis  C,   1375  E.   Mound  St.,  Columbus,   Ohio. 
Eagan,  George  A.,   1934  Biltmore   St.,  Wash.,  D.   C. 
Earle,  Lawrence  H.,  33  West  42d  St.,  New  York,  N.  Y. 
Early  Edward  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Eaton,  Bernard  L.,  Congress  Heights,  Wash.,  D.  C. 
Edgar,  Russell  B.,  221   South  Court  St.,  Montgomery,  Ala. 
Edwards,  Kenneth  S.,  Y.  M.  C.  A.,  Los  Angeles,  Cal. 
Ehrardt,  John  J.,  199  Arlington  Ave.,  Jersey  City,  N.  J. 
Eisenbrey,  Robert  H.,  College  Ave.,  Haverford,  Pa. 
Eisenhart,  Harry  W.,  328  N.  Negley  Ave.,  Pittsburgh,  Pa. 
Eksergian,   Rupen,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Elliott,  Henry  M.,  3306  N.   Broad  St.,  Phila.,  Pa. 
Elliott,   Stewart  H.,    Norwalk,   Conn. 

Ellis,  Albert  O.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ellis,  Everett  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ells,  Alfred  E.,   38  E.  81st  St.,  New  York,  N.  Y. 
Ely,   William  H.,    Office  of   Chief  of  Ordnance,  Wash.,   D.    C. 
Emerson,   Hugh   M.,   1337   E.    141st   St.,    East  Cleveland,   Ohio. 
Emory,  Lloyd  T.,  919  Harrison  Blvd.,   Phila.,  Pa. 
Ennis,  James  E.,   543   Broadway,   Paterson,   N.  J. 
Ennis,  Parry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ensign,  Henry  B.,   1607   5th  Ave.,  Huntington,  W.  Va. 
Enslen,   Eugene  F.,   Jr.,  2737   Highland  Ave.,   Birmingham,  Ala. 
Eppler,  Joseph  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ericson,  John   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Ermeling,  Lewis  B.,  4516  N.   Robey   St.,  Chicago,  111. 
Erwin,   Henry,    Office   of  Chief  of   Ordnance,    Wash.,   D.    C. 
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Eshleman,  Charles  L.,  1520  Harvard  Ave.  N.  W.,  Canton,  Ohio. 
Ess,  Henry  N.,  1 104  Grand  Ave.,  Temple  Bldg.,  Kansas  City,  Mo. 
Estabrook,  Charles  B.,  405  W.  2d  St.,  Dayton,  Ohio. 
Estabrook,  Mansfield,  in   Broadway,  New  York,  N,  Y. 
Estes,   Ray  E.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Estes,  Francesco  O.,  Arlington,  Vt. 

Ethridge,  Alfred,  715  N.  Washington  St.,  Rome,  N.  Y. 
Evans,  Clarence  J.,  University  Club,  Salt  Lake  City,  Utah. 
Evans,   Floyd  B.,  Jr.,   305   Fullerton  Parkway,  Chicago,  111. 
Evans,  Gordon  M.,  418  W.  160th  St.,  New  York,  N.  Y. 
Ewell,  Arthur  W.,  90  Park  Ave.,   Worcester,  Mass. 
Ewen,  Malcolm  F.,   125   Monroe   St.,   Chicago,  111. 
Ewing,  Richard  D.,  134  Longfellow  Ave.,  Detroit,  Mich. 
Fabens,  Andrew  L.,   1206  Shepherd  St.,  Wash.,  D.  C. 
Fader,  Edmund  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fa'lk,  Clarence  R.,  The  Falk  Co.,  Milwaukee,  Wis. 
Farley,  Francis  B.,  292  Amity  St.,  Flushing,  N.  Y. 
Farley,  James  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Farquhar,  Lloyd  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Farr,   Herbert  H.,   3808   Main   St.,    Bessemer,   Ala. 
Farrelly,  Theodore  S.,  Harrison,  Westchester  Co.,  New  York,  N.  Y. 
Fasick,  Harold  A.,  727  Barry  Ave.,  Chicago,  111. 
Fast,  Frederick  M.,  738  S.  Main  St.,  Geneva,  N.  Y. 
Featherstone,    George,    Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 
Fehr,  John  Ralph,  University  Club,  Wash.,  D.   C. 
Felsted,  Joseph  E.,  228  Newhall  St.,  New  Haven,  Conn. 
Felter,  Charles  T.,  1424  R  St.  N.  W.,  Wash.,  D.  C. 
Fennell,  Clement  R.,  320  Monmouth  St.,  Newport,  Ky. 
tenner,  Alfred  J.,  2923  Euclid  Blvd.,  Cleveland,  Ohio. 
Ferguson,   William   C,   920  Market   St.,  St.   Louis,   Mo. 
Fernly,  George  A.,  7207  Cresheim  Rd.,  Phila.,  Pa. 
Ferns,  James  A.,   134  S.  46th  St.,  Phila.,  Pa. 
Fessenden,   Charles   H.,   Engineering  Bldg.,   Ann  Arbor,   Mich, 
.betherston,  Joseph  A.,    16  Lenox  PI.,   Staten  Island,   N.  Y. 
£ield,   Freeman,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C 
Fifer,  Jesse  R.,  214   Fern  Ave.,  Lyndhurst,  N.  J. 
Fight,   Flavius  J.,   Office  of  Chief  of  Ordnance,   Wash.,   D    C 
Fink,   George  R.,  839   Helen  Ave.,  Detroit,  Mich. 
Finley,  Dozier,   2725   Ashley  Ave.,   Berkeley,   Cal. 
Fisher,  Boyd,  Harvard  Club,  27  W.  44th  St.,  New  York,  N.  Y. 
Fisher,  Frederick  A.,   121   North  St.,  Rochester,  N.  Y. 
Fisher,  Reuben  F.,  517  Spring  St.,  Jamestown,  N.  Y. 
Fiss,  Charles   R.,   386  Merritt  St.,   Oshkosh,  Wis. 
Fitzpatrick,  Clarence  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Flaig,  Edward  G.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C 
Flanagan,   Richard  K.,  491    Monadnock  Bldg.,   San   Francisco,   Cal 
Fleming,  Joseph  P.,  96  S.  Whittelsey  Ave.,   Wallingford,  Conn. 
Flesheim,  Robert  S.,  Milwaukee  Athletic  Club,  Milwaukee    Wis 
Fletcher,  Albert  T.,  54  Cotswold  Rd.,  Brookline,  Mass. 
Flowers,  Henry  F.,  Adairville,  Ky. 
Flye,    Howard   W.,  Holbrook,   Mass. 

Flynn,  Frank  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Forder,  Samuel  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Forrestal,  James  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Forster,  Harry  E.,  203  8th  Ave.,  Watervliet,  N.   Y. 
Foss,  Clarence  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Foster,  Don  H.,  Hippel  Bldg.,   nth  floor,  Des  Moines,  Iowa. 
Foster,   Frank  B.,  Iroquois  PI.,  Beaver,  Pa. 
Foster,    Walter  A.,   945    Main    St.,   Bridgeport,    Conn. 
Foster,  Willard  H.,  Hippel  Bldg.,  Des  Doines,  Iowa. 
Foulke,  George  R.,  Jr.,  Bala  Farm,  West  Chester,  Pa. 
Foulke,  John  A.,  93  Mercer  Ave.,  Plainfield,  N.  Y. 
Fowler,  Elbert,  40  Cedar  St.,  New  York,  N.  Y. 
Fowler,  John,  6   Stevens   St.,   Norwalk,   Conn. 
Frame,  Pemberton,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Franchot,  Richard  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Franklin,   Gustav  K.,   301    Herald   Bldg.,   Chicago,   111. 
Franzheim,   George  W.,  City   Bank  Bldg.,  Wheeling,  W.  Va. 
Fraser,  Alexander  J.,  Mamaroneck,  N.  Y. 
Frawley,  Thomas  F.,  Eau  Claire,  Wis. 

Freeman,  Harry  L.,  care  of  Flores  Ranch,   Oceanside,   Cal. 
Freeman,  Hovey  T.,  235  Arlington  Ave.,  Providence,  R.  I. 
Freeman,  William  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
French,  Francis  H.,   Wood  Lane,  Davenport,  Iowa. 
French,  Lucius  S.,  National  Motor  Car  Corp.,  Indianapolis,  Ind. 
Friedman,  Ferdinand   H.,  Technology  Club  of  N.   Y.,   17   Gramercy 

Park,   New  York,   N.   Y. 
Friedman,  John  H.,  22  Jefferson  St.,  Tiffin,  Ohio. 
Froger,   Felix,   Office   of   Ordnance,   Wash.,   D.    C. 
Frothingham,  Lawrence  P.,  90  St.  John  PL,  New  Canaan,  Conn. 
Fry,  Edward,   Brownsville,   Tex. 
Fuller,  Robert  G.,  Lawn  Farm,  Dover,  Mass. 
Fulton,  Robert  H.,  Jr.,    1500  Westminster   Bldg.,   Chicago,   111. 
Furness,  James  W.,  Robla  Ave.,    San  Mateo,  Cal. 
Furst,  Walter  B.,   127  W.  Linn  St.,  Bellefonte,  Pa. 
Gaebelein,  Arno  W.,  228  N.  Fulton  Ave.,  Mt.  Vernon,  N.  Y. 
Gage,  George  R.,   118  Hooper  St.,  Brooklyn,  N:  Y. 
Gaillard,   David  P.,  2230   California  St.,  Wash.,   D.  C. 
Gaines,   Walter   E.,    The    Reynolds    Corp.,    Louisville,    Ky. 
Gallatin,  Frederick,  Jr.,   1   East  51st  St.,  New  York,  N.  Y. 
Galleher,  Parke  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Galloway,  Wilson  W.,  504  W.  Galloway  St.,  Xenia,  Ohio. 
Gant,   Harris  P.,    13 17   Spruce   St.,   Phila.,  Pa. 
Gardner,  Anson  B.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gardner,  John,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Garland,  Charles  P.,  Saco,  Me. 
Garrett,  Harvey  S.,   1610  Irving  St.,  Wash.,  D.  C. 


[159] 


Captains — Continued 
Garrett,   Robert  P.,  6234  Washington  Ave.,   St.   Louis,   Mo. 
Gaskill,  Joseph  F.,  245   E.  Johnson   St.,  Germantown,   Phila.,  Pa. 
Gastrock,  Albert  E.,   1635  N.   6th  St.,  Harrisburg,   Pa. 
Gatchell,  Earl,  Rutledge,   Pa. 

Gault,  Matthew,    1422  Park  Ave.,   Baltimore,  Md. 
Gay,  Charles  M.,  2024  O  St.,  Wash.,  D.  C. 
Gebelin,  John,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Gebhart,  Elmer  F.,  Stonington,  111. 

Geiger,  Herman  R.,  240  W.  104th  St.,  New  York,  N.  Y. 
Geraghty,  Thomas   F.,   Office  of  Chief  of  Ordnance,   Wash.,    D.    C. 
Gerould,  Gordon  H.,  341   Nassau  St.,  Princeton,  N.  J. 
Gessler,  Charles  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gibbons,  Willis  A.,  care  of  N.  S.  Rubber  Co.,  532  Broadway,  New 

York,  N.  Y. 
Gibbs,  Paul  H.,  3  Mill  St.,  Westfield,  Mass. 

Gibson,  James  A.  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gilbert,  Fred   I.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Gilkyson,  Walter,   Office  of   Chief  of  Ordnance,   Wash.,   D.    C. 
Gillam,    William    H.,    Jr.,    121    E.    Maple    Ave.,    Langhorne,    Buck 

Co.,  Pa. 
Gilman,   Frederick,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Gilmore,   Charles,   313  N.   Seminole  Ave.,  Okmulgee,   Okla. 
Gilmore,  James,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Githens,   Thomas    F.,    Cleveland   Twist   Drill   Co.,    Cleveland,    Ohio. 
Glancy,  Thomas,  Agawam,   Mass. 

Glazier,  Leslie  G.,  4  Edgemont  Rd.,  Brighton,  Boston,  Mass. 
Glentworth,  Clarence  A.  D.,  no  W.  84th  St.,  New  York,  N.  Y. 
Godcharles,   Frederic  A.,    101    N.   Font   St.,  Milton,   Pa. 
Goebert,  Elmer  C,  Office  of  Chief  of  Ordnance,  Wash.,   U.  C. 
Goedecke,   Milton,  48  Sunnyside  Ave.,  Brooklyn,   N.   Y. 
Goelitz,  Hugo  G.,  1416  R  St.  N.  W.,  Wash.,  D.  C. 
Goetzenberger,  Ralph  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gongwer,  Elton  A.,  415   Quincy   St.  N.   W.,  Wash.,   D.  C. 
Goodacre,  Samuel,  421    1st  St.   S.  E.,  Wash.,   D.   C. 
Goodale,  Stephen  L.,   1156  Murrayhill  Ave.,  Pittsburgh,   Pa. 
Goodspeed,  Charles  B.,  191   E.  Walton  PI.,  Chicago,  111. 
Goodwillie,   Walter  S.,  4201    Clarendon  Ave.,   Chicago,   111. 
Googins,  Frank  J.,  1363  Commonwealth  Ave.,  Boston,  Mass. 
Gordon,  Leslie  S.,   507  Railway   Light  Bldg.,   Chicago,   111. 
Gore,  Frank  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Goss,  George  A.,  Waterbury,  Conn. 

Gowrie,  Aaron  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Graesle,  Louis  G.,  213 1    15th  St.  N.  W.,  Wash.,  D.  C. 
Graff,  Seldon  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Graham,   George  W.,  Macatee  Hotel,  Houston,  Tex. 
Graham,  Walter,  2017  Kalorama  Rd.,  Wash.,  D.  C. 
Grant,  Eugene  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gray,  Frank  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gray,  John  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Green,  Eldridge  A.,  Biscoe,  N.   C. 
Green,  Eugene  C,  Morris  Plains,  N.  J. 
Greenfield,  Herbert  H.,   1250  Girard  St.,  Wash.,  D.  C. 
Gref,   William   H.,  Park  Hill,   Yonkers,  N.   Y. 
Gregory,  Ralph  A.,  210    10th  St.,   Rock  Island,  111. 
Griffin,   Thomas  S.,   45   Lefferts   PL,   Brooklyn,  N.    Y. 
Griffin,  William  A.,  29  Hodge  Ave.,   Buffalo,   N.  Y. 
Groos,  Ernest  M.,  335  King  William  St.,  San  Antonio,  Tex. 
Guerber,  Frederick  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Guest,  Ward  E.,  Singer  Bldg.,   120   Broadway,  New  York,  N.   Y. 
Gulick,  Fred  E.,  949  Dunkley  Ave.,  Portland,   Ore. 
Gunnison,   Raymond   M.,  care  Brooklyn  Daily   Eagle. 
Guntrum,  Ernest  A.,  1037  Academy  Ave.,  Price  Hill,  Cincinnati,  O. 
Gutterson,   Wilder,    10    Radford    PI.,    Yonkers,    N.    Y. 
Haas,  Edmund  L.,  2  East  56th  St.,   New  York,  N.   Y. 
Hagen,  Eugene  E.,  84  W.  Market  St.,  Buffalo,  N.  Y. 
Hagans,    Marcellus    H.    P.,    Office    of    Chief   of    Ordnance,    Wash., 

D.    C. 
Hagar,  James  W.,  72  Mill  St.,  Westfield,  Mass. 
Hagerman,    William    E.,    1803    Fulton    Rd.,    Canton,    O. 
Hale,  Merle  C,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Hall,    Charles    E.,    11    Franklin    St.,    Brandon,    Vt. 
Hall,  Dale  C,  79  Hobart  St.,  Rochester,  N.   Y. 
Hall,  George  H.,   527  W.   34th   St.,   New   York,   N.   Y. 
Hall,  John  H.,   Office  of  Chief  of  Ordnance,   Wash.,    D.   C. 
Hall,   Louis   S.,  824  Tyler   St.,   Topeka,    Kans. 
Hall,  Orlando  C,   Oyster  River  Rd.,   Saybrook,   Conn. 
Hallowell,  Henry  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Halstead,   Griffin,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Ham,   Charles  V.,   Office  of  Chief  of   Ordnance,   Wash.,  D.   C. 
Ham,  William  R.,   State  College,,   Pa. 
Hamilton,    Robert   D.,    7012   N.    12th    St.,    Phila.,   Pa. 
Hamilton,  William  B.,  121 6  N.  28th  St.,  Birmingham,  Ala. 
Hamlin,    Philip,    P.    O.    B.    255    Higganum,    Conn. 
Hampton,  Harry  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hancock,  Oscar  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Haney,  James  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hanrahan,    Matthew,  J.,    108   S.   9th   St.,    Brooklyn,   N.   Y. 
Hansen,  Frederick  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hapgood,   William,   Office  of  Chief  of  Ordnance,   Wash.,  D.    C. 
Harding,   Hugh  N.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Harkins,   Earl,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Harrell,  Claude  L.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Harriman,   Herbert   M.,   Jericho,    L.    I.,    N.    Y. 
Harris,  Allen  C,  467  Grand  Ave.,  Dayton,  O. 
Harris,  John  P.,  Office  of  Chief  of  Ordnance,  Wash*.,  D.   C. 
Harris,   William   W.,  Jr.,   3625   Charlotte   St.,   Kansas   City,    Mo. 
Hart,  Harold  C,  656  Prairie  Court,   Kenoska,   Wis. 


Captains — Continued 
Hart,    Montgomery    L.,    Harvard    Club,    27    West    44th    St.,    New 

York,   N.   Y. 
Hartrick,  Guy  R.,  718  S.   Market   St.,  Urbana,   111. 
Harty,  John  J.,   Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Hasberg,   William   M.,   Chicago   Beach   Hotel,    Chicago,   111. 
Hassan,  Henry  A.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hastings,  Alfred  A.,  412  Willoughby  Ave.,    Brooklyn,    N.    Y. 
Hastings,  Alonzo  L.,    1823   W.   Ontario  St.,   Phila.,   Pa. 
Hastings,   Theodore  M.,  Montgomery  Ave.,  Haverford,  Pa. 
Hathway,  Charles  H.,   Bronxville,   N.   Y. 
Hathaway,    Stewart   S.,   Dogwood   Lane,   Rye,   N.   Y. 
Haugan,   Oscar  H.,  2855   Sheridan  Place,   Evanston,   111. 
Haven,   Robert  C,   Office   of  Chief  of  Ordnance,   Wash.,   1).   C. 
Havlin,  Thomas  N.,  5794  McPherson  Ave.,  St.  Louis,  Mo. 
Hawes,  Alexander  G.,  Office  of  Chief  of  Ordnance,  Wasn.,  D.  C. 
Hay,  Edward  N.,   1754  Massachusetts  Ave.,  Wash.,  D.   C. 
Haydock,   Winters,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Hazleton,    William    S.,    115    North    Ave.,    Highland    Park,    Detroit, 

Mich. 
Headington,  William  H.,  Office  of  Chief  cf  Ordnance,  Wash.,  D.  C. 
Hebard,    Arthur    F.,    Scarsdale,    N.    Y. 
Hecker,  Arthur  E.,  66  Columbia  Ave.,   Greenville,   Pa. 
Hedgecock,   William  C,   1006   Cherokee  Rd.,  Louisvilk,    Kv. 
Heed,  Samuel  D.,  Office  of  Chief  of  Ordnance,  Wash.   ,D.'C. 
Hegy,   Harry   S.,   Orangeburg,   S.   C. 
Heizmann,  Louis  J.,   318  North  5th  St.,  Reading,  Pa. 
Helfert,   John    A.,    138    Ravine    Ave.,    Rochester,    N     Y. 
Hellenberg,    Carl    E.,   934    Meldrum    Ave.,    Detroit,    Mich. 
Helm,   Frederick  W.,  2725   Emassau  Ave.,   So.,   Minneapolis,   Minn. 
Helms,  Herman  H.,   Merion,   Montgomery   Co.,    Pa. 
Hemphill,    Clifford,   37  Wall   St.,   New  York,   N.   Y. 
Hemphill,  Robert  W.,  Jr.,  219  Hunn  St.,  Ypsilanti,  Mich. 
Hendnck,    John    B.,    Jr.,    The    Terraces,    Frankfort,    Kv. 
Hepburn,   Charles  F.,   11 15   E.    152nd   St.,   Cleveland,   O. 
Herbert,  Fred  W.,  Jr.,  182  Jefferson  Ave.,  Columbus,  O. 
Hersey,  James  H.,   Office  of   Chief  ot   Ordnance,   Wash.,   D.   C. 
Hethenngton,  Carl   F.,  Route  O,   Box   135,   Indianapolis,   Ind. 
Higginbotham,  Paul  R.,   5338  Blackstone  Ave.,   Chicago,   111. 
Higgins,    Ralph   H.,    Uxbridge,    Mass. 

Higgins,    Robert   R.,    11408   Bellflower   Rd.,    Cleveland,    O. 
Higgins,  Walter  M.,  Saginaw  Products  Co.,  Saginaw,   Mich. 
Hill,  Anthony  S.,  561   W.   189th  St.,  New  York,  N.   Y. 
Hill,    Percy    G.,    Ridgewood,    N.    J. 

Hillis,  John  O.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Himes,    William    D.,   New    Oxford,    Pa. 
Hine,   Edward  B.,   21   E.  82nd   St.,   New  York.   N.   Y. 
Hoagland,  Joseph   O.,    16   William   St.,   New   York,   N.    Y. 
Hobart,    Harold    P.,    205 '  Tennyson    Ave.,    Pittsburgh,    Pa. 
Hodge,  William  W.,  Office  cf  Chief  of  Ordnance,  Wash.,   D.  C. 
Hodges,  Austin   L.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Hoeber,   Harold,   Office   of  Chief  of  Ordnance,    Wash.,    D.   C. 
Hoffman,  Albert  A.,  care  D.   E.   Morgan,  Nevada  City,  Cal. 
Hoffman,   Roscoe  C,  Argos,   Ind. 

Hoffman,  W.  John,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Hogg,  William  M.,  306  Maple  Ave.,  Edgewood,  Pittsburgh,  Pa. 
Hoisington,    Harry,    1036    Oneida   Ave.,    Davenport,    la. 
Holden,  Paul  E.,  2265   Kenwood  Ave.,   Indianapolis,   Ind. 
Hollopeter,  Vincent  M.,  care  Kokomo  Steel  &  Wire  Co.,  Kokomo, 

Ind. 
Holloway,    William    W.,    Leatherwood    Lane,    Wheeling,    W.    Va. 
Holmes,  Artemus,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Holmes,   Foster,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Holmes,  Thomas  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Holt,    Norman   E.,   31    Ziegler   Tract,    Carney's   Pt.,    X.    T. 
Holton,  Winfred  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Honovski,   Bronislav  R.,  1219  Euclid  St.,  N.  W.,  Wash.,  D.  C. 
Hood,   Douglas,    1427  Chapin   St.,  N.   W.,   Wash.,   D.   C. 
Hood,    Warren    B.,    1158   Marlyn    Rd.,    Philadelphia,    Pa. 
Hood,   Theodore  C,   724   Maple  Terrace,   Chester,   Pa. 
Hoover,  Joseph   R.,   2039  New  Hampshire  Ave.,   Wash.,   D.   C. 
Hopper,   Percy   T.,   30   Lincoln  Ave.,   Bethlehem,   Pa. 
Hornbeck,  Stanley  K.,  U.  S.  Tarriff  Commission,  Wash.,   D.  C. 
Horner,  Simpson  W.,  Jr.,  6923  Boyer  St.,   Germantown,  Phila.,  Pa. 
Horton,   William   H.,  Jr.,  825   Washington   St.,    Denver,   Colo. 
Hosford,   Richard  S.,  804   nth  Ave.,  Moline,   111. 
Houghton,   Seymour   P.,    197    Botolph   St.,   Boston,   Mass. 
Houk,  Elmer  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Houston,   Livingston   W.,    15   Alden  Ave.,  Troy,   N.   Y. 
Howard,    Frank   W.,   328   N.    Negley   Ave.,    Pittsburgh,    Pa. 
Howard,   Langdon  W.,  60  West  76th  St.,  New  York,   X.   Y. 
Howe",   Charles   G.,   Springfield,    Mass. 

Howell,  Arthur  K.,   5048  Waterman  Ave.,   St.   Louis.   Mo. 
Hoyme,  Christopher  R.,  753  West  Jackson  Blvd.,  Chicago,  111. 
Hoyt,  Peter  V.,   510  W.    143rd  St.,  New  York,  N.   Y. 
Huber,   Charles  J.,   1445   Girard  St.,   Wash.,   D.   C. 
Huddle,  Wiley  J.,    1161    Oakley  Ave.,  Hubbard  Woods,   111. 
Hudson,  Andrew  J.,  13 15  Plympton  Ave.,  New  York,  N.  Y. 
Huey,  Malcolm  S.,  Racquet  Club,  Phila.,  Pa. 
Hughes,    Richard   K,   Altoona,   Pa. 

Hughes,   Robert   D.,   care   The   White    Co.,    Cleveland,    O. 
Hughes,  William  L.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Hull,   Walter  C,   375    Pennsylvania  Ave.,   Detroit,   Mich. 
Humphrey,  Onias  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Humphrey,   Rex,   Detroit  Athletic   Club,  Detroit,   Mich. 
Humphrey,  Richard  D.,  2445  Humboldt  Ave.,  Minneapolis,  Minn. 
Hunsiker,    Harold  W.,   care   Fidelity   Trust   Co.,   Buffalo,   N.    Y. 
Hunt,    Frank   C,    586   Clinton    Ave..    Bridgeport,    Conn. 


[160] 


Captains — Continued 
Huntting,  Gilbert  N„  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hurlbut,  Hinman  B.,  care  Rev.  G.  P.  Dougherty,  755  Clifton  Ave., 

Newark,  N.  J. 
Hurxthal,  Alpheus   O.,   6th   &   Tabor   Rd.,   Philadelphia,   Pa. 
Hush,  Valentine  G.,  Cadillac  Motor  Car  Co.,   New  York,  N.  Y. 
Huston,   Clinton  R.,   Douglaston,   L.  I.,  N.  Y. 
Huston,   Dwight,   Office  of  Chief  of  Ordnance,   Wash..   D.   C. 
Hutchings,   William  N.,   306   Conewango   Ave.,   Warren,   Pa. 
Hutchins,    Harrison   A.,    Fennville,   Mich. 
Hutchinson,    Henry    H.,    P.    O.    B.    651,    nth    St.    Station,    Wash., 

D.    C. 
Hutchinson,   William   P.,  Alden,   N.   Y. 
Iglauer,   Louis   B.,    1517   E.    Blvd.,   Cleveland,    O. 
Ingold,  Charles   F.,   7104   Idewild   St.,  Pittsburgh,  Pa. 
Inslee,    Russell   G.,   Newton,   N.   J. 

Ivins,    Clinton    F.,    1216   Watching   Ave.,    Plainfield,    N.   J. 
Ivins,    Mahlon    F.,   Jr.,    Merchantville,    N.   J. 
Jackson,  Alexander  F.,  2  Hackfeld   Rd.,   Worcester,   Mass. 
Jackson,  Charles  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Jackson,   Dunham,  University  of  Minnesota,   Minneapolis,   Minn. 
Jackson,    Frederick   E.,    1216  Turks   Head   Bldg.,   Providence,   R.    I. 
Jackson,   Guy   G.,   Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Jackson,  John  J.,  Jr.,  2033  Spruce  St.,   Philadelphia,  Pa. 
Jackson,  John  R.,  Apt.  46,  917   18th  St.,  Wash.,  D.   C. 
Jacobson,   Oystein,  731    Buena  Vista  Ave.,  San   Francisco,   Cal. 
Jacot,    Charles    E.,    8    State    St.,    Potsdam,    N.    Y. 
Jamieson,  Joseph   B.,  Jr.,   34   Eldridge   St.,    Newton,   Mass. 
Johnson,  Albert  S.,   1814  East  Chase  St.,   Baltimore,   Md. 
Johnson,  Arthur  F.,   50   State   St.,   Boston,   Mass. 
Johnson,  Ashmore  C.,  Exton,  Chester  County,  Pa. 

Johnson,   David   L.,    2225    Chestnut  Hills   Drive,   Cleveland,    O. 
ohnson,  Harold  B.,   52  West  38th  St.,  New  York,  N.  Y. 
Johnson,  Harry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Johnson,    Harry   M.,    care   Anaconda   Copper   Mfg.    Co.,   Anaconda, 

Mont. 
Johnson,  James  J.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Johnson,  J.  Ford,  Jr.,  Abbott  Johnson  &  Co.,   120  Broadway,  New 

York,   N.   Y. 
Johnson,  John,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Johnson,   John    O.,    831    Rittenhouse   St.,    Wash.,    D.    C. 
Johnson,  Peter  O.  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Johnson,   Robert   H.,   604    Dayton    St.,    Dayton,   N.    Y. 
Jones,   Carleton  H.,  University   Club,   Salt   Lake   City,  Utah. 
Jones,  Charles  A.,  5644  Connecticut  Ave.,  N.  W.,  Wash.,  D.   C. 
Jones,   George   Noble,   212   East   Gaston   St.,   Savannah,   Ga. 
Jones,  George  W.,  1212  Locust  St.,  Des  Moines,  la. 
Jones,   Harry   O.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Jones,   Hoyle,   60s   R-  A.   Long  Bldg.,   Kansas  City,   Mo. 
Jones,   Isaac   N.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Jones,   John   P.,    1767   Church   St.,   Wash.,   D.    C. 
Jones,    John    T.,    550    West    157    St.,    New   York,    N.    Y. 
Jones,   Lyman   D.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

iones,   Paul   W.,   935    Sheridan   Ave.,   Pittsburgh,    Pa. 
[aelin,   Charles  G.,  451    Ellicott   Square  Bldg.,   Buffalo,   N.   Y. 
Kain,   Walter  P.,  730  York  St.,   Camden,  N.  J. 
Kanter  Charles  A.,  99  Merrick  Ave.,  Detroit,  Mich. 
Kay,   Robert  C,  5440  Forbes  St.,  Pittsburgh,  Pa. 
Kaysen,  Theodore,   131   No.   Cretin  Ave.,   St.   Paul,   Minn. 
Keller,    Frederick   H.,   405    Perry   Apts.,    Davenport,    la. 
Kelley,  Henry  J.,   Sloane  House,  Washington   Rowe,   Sandusky,   O. 
Kelley,  John   M.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Kellogg,   David   R.,   Relay   PL,    Cos   Cob,   Conn. 
Kellogg,    George  E.,   72   St.   John   Place,   New   Canaan,   Conn. 
Kelly,    Charles    P.,   900   Faile   St.,   New   York,    N.    Y. 
Kelly,   William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kempner,   Stanley   E.,   Office  of  Chief  of   Ordnance,   Wash.,   D.    C. 
Kennedy,  Charles  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kennedv,  Harold  H.,  300  Riverside  Apts.,  Dayton,   O. 
Kennedy,  Raymond  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kerlin,  William  L.,  West  Neck  Farm,  Huntington,  N.  Y. 
Kerwin,    Edwin    M.,    Parkway    Hotel,    Chicago,    111. 
Kessler,   Theodore   F.,   510   Elmore   St.,   Escanaba,    Mich. 
Kesterson,   Lon  C.,   Omaha,   Neb. 
Kewish,   William   H.,   Painesville,    O. 

Kibler,  Thomas  L.,   1692  31st  St.,  N.  W.,  Wash.,  D.   C. 
Kidder,  James   H.,   Office  of   Chief  of   Ordnance,   Wash.,   D.    C. 
Killeffer,  Daniel  A.,  536  W.    114th  St.,   New  York,   N.  Y. 
Kimball,  Herbert  S.,  75   State   St.,  Boston,   Mass. 
Kimball,  John  R.,  67   E.   Division   St.,   Chicago,   111. 
King,   Edward  P.,   Office   of   Chief   of   Ordnance,   Wash.,   D.    C. 
Kingman,  Tom  S.,   15  Broad  St.,  New  York,  N.  Y. 
Kirby,  Clement  R.,  414  Lincoln  Ave.,  Jacksonville,  III. 
Kirchner,   Henry  P.,  214  3rd  St.,  Niagara  Falls,  N.  Y. 
Klinard,   Frank,  Hotel   Stratfield,   Bridgeport,   Conn. 
Kline,    Harry   F.,    315    N.    Plum    St.,    Springfield     Q.  ■ 

Klok,  Richard  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Knable,   G.   Elkins,   714  Amberson  Ave.,   Pittsburgh,   Pa. 
Knecht,  Charles  J.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Knight,   William   H.,    1052  Amadale   Rd.,   Annadale,   Staten   Island, 

N.  Y. 
Knisley,  Virgil  M.,  care  G.  E.  Bluem,  Lima,  O. 
Knowlton,   Frederick   K.,   29   Elizabeth   St.,   Rochester,   N.   Y. 
Knowlton,    George    W.,    Jr.,    Office    of   Chief   of   Ordnance,    Wash., 

D.    C. 
Knowlton,  Harry  B.,  3357  Broadway,  Indianapolis,  Ind. 
Knowlton,  Harry  N.,  727  Atlantic  Ave.,  Boston,  Mass. 
Koch,  Walter  D.,  Easton  Ave.,  New  Brunswick,  N.  J. 
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Koenig,  Harry  L.,  2737  Highland  Ave.,  Birmingham,  Ala. 
Kraemer,   Emil,  236   Bay    10th  St.,   Brooklyn,  N.  Y. 
Krag,  Walter  C.,  care  Mr.  Chas.   Krag,  Hampton,  la. 
Krupp,  Ira  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kump,  Herman  G.,  Elkins,  W.  Va. 
Kunkel,  Rufus  J.,  616  Second  St.,   N.   W.,  Canton,   O. 
Ladue,    Howard    A.,    3063    E.    Grand    Blvd.,    Detroit,    Mich. 
Lafean,   Stuart   B.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C 
Lahey,  Harold  W.,  22  E.   62nd  St.,  New  York,  N.  Y. 
Lally,  Ralph   R.,   605   N.   Negley  Ave.,   Pittsburgh,   Pa. 
Lambelet,    Carl    H.,    739    Blvd.    East,    Weehawken,    N,    J. 
Landes,   Claire   G.,   330   Parkwood  Ave.,   Columbus,   O. 
Lanclis,    Laurence   H.,    505    S.    Market   St.,    Mechanicsburg,    Pa. 
Landolt,  Percy  E.,  401   Fourth  St.,  Brooklyn,  N.  Y. 
Lang,    Herbert   H.,   39   Lake   Place,  New   Haven,   Conn. 
Langstroth,  Clifford  B.,   114  W.  Milton  Ave.,  Rahway,  N.  J. 
Lansburgh,  Richard  H.,  "The  Woodward,"  Wash.,  D.  C. 
Lansing,  Charles,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Larcombe,  John  S.,  1619  R  St.,  N.  W.,  Wash.,  D.  C. 
Larimer,  John  C,  639  W.  Broadway,  De  Pere,  Wis. 
Larson,  William,  420  W.  High  St.,  Davenport,   la. 
Lasley,  Dana  McG.,   107   Church  St.,  Coldwater,  Mass. 
Laughhn,  James   3d.,   Zellwood,   Orange   County,   Fla. 
Lavin,    Gregory    S.,    153   Myrtle   Ave.,   Jersey    City,    N.   J. 
Law,  Andrew  M„  200  Hampton  Ave.,  Spartanburg,  S    C 
Lawrence,  George  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lawrie,   Frederic   S.,    1614   Grand   Ave.,   Milwaukee,   Wis. 
Lawson,   Henry   G.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 
Lawyer,    Bernard   S.,    62   W.   45th   St.,   New   York,   N.   Y. 
Lazo,    Antonio,    120    Broadway,    New   York,   N.    Y. 
Lea,   Harry  C,  314  Western  Ave.,  Aspinwall,   Pa. 
Leach,   Earl   DeF.,    Riverview   Farm,    Ceres,   N.   Y. 
Leach,  John   T.,   2273    Creighton   Ave.,    Fort   Wayne,   Ind. 
Leach,   Robert   M.,   care   Weir  Stove   Co.,   Taunton,   Mass. 
Le  Boutillier,  John  A.,    1   East  39th  St.,  New  York,  N.  Y. 
Le  Bron,  Frank,  Princeton  Road,  Douglaston,  N.  Y. 
Lee,  Claudius,  Virginia  Polytechnic  Institute,   Blackburg,  Va. 
Lee,  John  M.,  care  Clark,   Dodge   &  Co.,  51  Wall  St.,   New  York, 

N.  Y. 
Lee,  O'Donnell,  Melvale,  Md. 

Leech,   Wilbur  V.,   1628  Columbia  Rd.,  N.   W.,  Wash.,  D.   C. 
Leedom,  Edwin  C,   1314  Arch  St.,  Phila.,  Pa. 
Lefevre,  Emile,  406  South  9th  St.,  Phila.,  Pa. 
Legg,  Frederick  W.,  201   E.   Redwood  St.,  Baltimore,  Md. 
Lehman,  Myron  G.,  660  Lafayette  Ave.,  Buffalo,  N.  Y. 
Lemon,    Harvey    B.,    5642   Kumbark   Ave.,    Chicago,   111. 
Lent,    Fred    H.,    Office    of    Chief   of    Ordnance,    Wash.,    D.    C. 
Leonard,  Frank  E.,  Jr.,  423  Terrace  Ave.,  Grand  Rapids,  Mich. 
LeRoy,  Robert,  40  Wall  St.,  New  York,  N.  Y. 
Levering,  Ernest  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Levy,   Melville,   4927   Gaston  Ave.,  Dallas,  Tex. 
Lewis,   Charles  B.,   1000  Spruce  St.,  Phila.,  Pa. 

Lewis,  Charles  F.,  39  St.,  John  St.,  Jamaica  Plains,  Boston,  Mass. 
Lewis,    Edward,    318    7th    St.,    Cairo,    111. 
Lewis,  Harry  R.,  Jr.,  351  E.  5th  St.,  Jamestown,  N.  Y. 
Lewis,  James  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lewis,  Joseph  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lewis,  Langhorne  D.,  240  Norfolk  Ave.,  Lynchburg,  Va. 
Lewis,  Raymond  C,   128  Vine  St.,   Bridgeport,   Conn. 
Lewis,  Walter  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lewis,  Warren  T.,  34  Adams  St.,   Akron,   O. 
Libby,   William   L.,   2604   College   St.,   Indianapolis,    Ind. 
Linn,   Wallace   H.,   Cffice   of   Chief  of  Ordnance,   Wash.,   D.   C. 
Listman,  Herbert  E.,  427  W.  42nd  St.,  New  York,  N.  Y. 
Little,  Thomas  W.,  821    Broad  St.,  Hartford,  Conn. 
Livermore,  Phillip  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lloyd,   Gardner  P.,   853   7th  Ave.,   New   York,   N.   Y. 
Logan,  Howard,  5336  Cornell  Ave.,  Chicago,  111. 
Lockwood,   Alfred    W.,    Lockwood   Road,    Riverside,    Conn. 
Lonergan,   Simon  J.,    Broken   Bow,   Nebr. 
Long,   Alexander   &.,   Jr.,   Elmira,    N.    Y   . 

Long,  Joseph  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Long,  Raymond  A.,   1003  E.  Grand  Blvd.,  Detroit,   Mich. 
Lonn,  Julius  M.,  care  Great  Wester  Mfg.  Co.,  La  Porte,  Ind. 
Loomis,   Francis  W.,  Hotel  Ludlow,  Copley  Sq.,  Boston,    Mass. 
Lord,  Herbert  G.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lord,  Ray  H.,  4152  Wellington  Ave.,   Chicago,   111. 
Loring,    Daniel   A.,   Jr.,    Locust  Valley,   L.    I.,   N.   Y. 
Loring,   Ernest  J.,    175    Sisson   Ave.,   Hartford,   Conn.  •< 

Loring,  Frank  C,   1439  Rhode  Island  Ave.,  Wash.,  D.  C. 
Lovejoy,  Cecil  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Low,   Martin,   804    1st  National   Bank   Bldg.,   Cincinnati,   O. 
Lowrie,   Seldon   G.,   341 1    Clifton  Ave.,   Cincinnati,   O. 
Lubeck,  Eric  M.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Lufburrow,  Robert  A.,  238  Cleveland  Ave.,   New  Brunswick,  N.  J. 
Lupfer,  Robert  N.,  E.  High  St.,  Springfield,  O. 
Lynch,   Frank  C,   1439  Rhode  Island  Ave.,  Wash.,   D.   C. 
Lynch,   James  A.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Lynd,  Roy  E.,   Box  226,  Dover,  N.  J. 
Lysle,  Walter  S.,   1127   Central  Bldg.,  Los  Angeles,  Cal. 
McAllister,  John  G.,  216  Evans  Bldg.,  Wash.,  D.  C. 
McBride,  Bonnifield  G.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 
McBride,  Verne  K.,  3510  N.  Meridian  St.,  Indianapolis,  Ind. 
McCabe,  Thomas  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McCamic,  Charles,  6th  &  Tomlinson  Ave.,  Moundsville,  W.  Va. 
McCartney,   Henry  A.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
McCarty,  Joseph  C,  Office  of  Chief  Ordnance,  Wash.,  D.   C. 
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McClave,  Robert  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McClellan,    Felix   H.,    740   Riverside   Drive,   New   York,   N.   Y. 
McClure,   Harry   C,   427   Rockingham   St.,   Toledo,   O. 
McClure,    Samuel,   Jr.,   26   McKinley   Ave.,    Beverly,    Mass. 
McCourt,   George  T.,    1070   Pine   St.,   New  York,   N.    Y. 
McCrea,  James  A.,  236   S.  Jefferson   Ave.,   Peoria,   111. 
McCrossin,   Edward   F.,   1824   12th  Ave.,   S.  Birmingham,  Ala. 
McCue,   PatricK,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McCune,  Malcolm  L.,  516  Prospect  St.,  Leavenworth,  Kans. 
McCutchen,  Brunson  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
MacDonald,  John  Q.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McDonnell,   Edward   J.,    P.    O.    Box   915,    Pittsburgh,    Pa. 
McElroy,  Joseph  W.,   300  Mart  St.,   Manchester,   N.   H. 
McEnanay,  Elwood  P.,  500  West  End  Ave.,  New  York,   N.   Y. 
McEntire,  Fred  E.,  611  Chestnut  St.,  Phila.,  Pa. 
McGrath,   Raymond  D.,   309   Fulton   St.,   Keokuk,   la. 
McHugh,   Keith  S.,  215  E.   Oak  St.   Fort  Collins,    Colo. 
Mcllvain,  Howard  S.,  44  Berkeley  Ave.,  Newark,  N.  J. 
Mcintosh,  Samuel  F.,   1010  Pemberton  Bldg.,  Boston,  Mass. 
Mclntyre,    Harry,   Auburn,    Ind. 
McKay,  James  V.,   603  A  St.,  Lawton,  Okla. 
McKinnell,  James   F.,   Del   Rey  Ave.,    Catonsville,   Md. 
McKinney,   Robert   G.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
McKnight,  Charles  H.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
McLure,   Charles    L.,   4637    Sansom    St.,   Phila.,   Pa. 
McMillan,   Archibald,   38   Webster   St.,   Brookline,   Mass. 
MacMullen,  C.   W.,    115   Paulison  Ave.,  Passaic,  N.  J. 
McMurray,  John  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McNamee,    Lawrence    R.,    Office    of    Chief    of    Ordnance,    Wash., 

D.    C. 
McNeal,  Joseph  R.,  36  Commercial  Place,  Norfolk,  Va. 
McOmber,   Monroe   F.,    1704   E.   79th  St.,   Cleveland,   O. 
McPhail,  Theodore,  803  E.   32d  St.,  Savanah,  Ga. 
McQuigg,    Charles    E.,    care    Union    Carbide    Co.,    Niagara    Falls, 

N.   Y. 
McQuillen,  Charles   B.,  69  Park  Ave.,   Passaic,  N.  J. 
MacRae,  Nelson,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
McTyer,  John   F.,  Jr.,  Eufaula,  Ala. 
McVicker,   Lesley,    548  94th  St.,  Brooklyn,  N.   Y. 
McVitty,   Samuel   H.,   Salem,  Va. 

Mack,   William   L.,    1308   LaPorte   St.,   Fort   Collins,   Colo. 
Macleay,  Lachlan,  Suite  1002,  no  W.  40th  St.,  New  York,  N.  Y. 
MacNaughton,   William,   44    Summer   Rd.,    Brookline,    Mass. 
Madden,  James   L.,   55   Hanson  PI.,    Brooklyn.,  N.   Y. 
Magill,    Donald    G.,   care   American   Can   Co.,    120   Broadway,   New 

York,    N.    Y. 
Mahon,  John,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Mahoney,  James   B.,    147    Milk   St.,   Boston,   Mass. 
Mahoney,  William  F.,   181 7  Newton  St.,  N.  W.,  Wash.,   D.   C. 
Mailler,  James  W.,   Wi'low  Ave.,   Cornwall,   N.  Y. 
Main,   Eugene  A.,  215  84th  St.,  Brooklyn,  N.  Y. 
Mainzinger,   Harry   O.,   316  Hecla  Ave.,  Detroit,  Mich. 
Malby,   Seth  G.,   65   Washington  St.,   Ogdensburg,   N.   Y. 
Malley,  Wallace  W.,  200  Livingston   St.,  New  Haven,  Conn. 
Malone,    Charles  J.,    340    Overlook   Pk.,   Cleveland,    O. 
Maloney,  Michael  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mann,  Ernest,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mann,    Ransford   V.,    Old   Westbury,   N.    Y. 
Manning,  Frederick  D.,   1081   Elmwood  Ave.,  Buffalo,  N.  Y. 
Manning,   Russell   C,   n    Broadway,   New  York,  N.   Y. 
Manny,    Walter    R.,    Larchmont,    N.    Y. 
Mansur,   George   B.,   204   Main    St.,   Haverhill,    Mass. 
Mapes,  Glenn   E.,  The  White  Co.,  Cleveland.  O. 
Maring,   Don  H.,  1107   Brown  Marx   Bldg.,  Birmingham,  Ala. 
Marion,  Paul   H.,  25   E.   69th  St.,  New  York,  N.  Y. 
Marker,  Walter  A.,   Orlando,   Okla. 

Marlow,  Francis  S.,   Cornell  University   Club,   New  York,   N.   Y. 
Marsh,  Alonzo  C,  308  Peirson  St.,   Fayetteville,  N.   C. 
Marshall,  Cyrus  B.,  400  W.    118th  St.,  New  York,  N.   Y. 
Marshall,   Elder  W.,  408  Union  Arcade  Bldg.,   Pittsburgh,   Pa. 
Marshall,  John  A.,   128  Edgewood  Ave.,  San  Francisco,  Cal. 
Marshall,  Trenhclm  H.,  52  William  St.,  New  York,  N.  Y. 
Marshall,  William  C,  89  W.  River  St.,  Milford,   Conn. 
Marsilius,  Newman  M.,  202  Bridge  St.,  Beverly,  Mass. 
Martin,   Harry  T.,  Box  82,  Amityville,   L.  I.,  N.  Y. 
Martin,  James  W.,  Jr.,  252  Norfolk  Ave.,   Lynchburg,  Va. 
Martin,  Simon  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Martin,  William  C.,  3  S.  20th  St.,  Birmingham,  Ala. 
Mathewson,  Walter  E.,  1318  12th  St.,  N.  W.,  Washington,  D.  C. 
Mathias,  Charles  McC,  Frederick,  Md. 
Matthews,   William   C,   Niles,   O. 
Maxwell,  Jesse  O.,  Holt  Mfg.,  Co.,  Peoria,  111. 
Mazur,    Paul   M.,    178   Townsend   St.,    Boston,   Mass. 
Mead,   Francis   Romanoff,   Harvard   Club,   New  York,  N.   Y. 
Mebane,  Charles  P.,  3270  Hyde  Park  Ave.,  Cleveland,  O. 
Melin,  Reynold   F.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Mercer,  Aaron  L.,  557  Fairfield  Ave.,  Akron,  O. 
Herrill,   John    H.,    Office   of   Chief   of   Ordnance,   Wash.,    D.    C    . 
Merrill,  Melville  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Merriman,  Roger  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Merritt,   Fred  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Merwin,  Horace  B.,   Brooklyn   Pk.,   Bridgeport,   Conn. 
Metcalfe,  George  R.,  Jr.,  214  W.  9th  St.,  Erie,  Pa. 
Meyers,   William   C,   3d   &  Chestnut   Sts.,   Columbia,   Pa. 
Milburn,  Thomas  Y.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Miller,  Arthur  E.,  Des   Moines,  la. 
Miller,  Donald  G.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 
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Miller,   Ernest   P.,    Office   of  Chief  of  Ordnance.   Wash.,   D.   C. 
Miller,   George   H.,   337   Bala  Ave.,   Cynwyd,   Pa. 
Miller,    Philip    F.,   218   Irving  Ave.,    South   Orange,   N.   J. 
Miller,  Ward  A.,   Haverford  Court,   Haverford,   Pa. 
Milligan,  Albert  F.   G.,  822  Cross  Ave.,  Elizabeth,  N.  J. 
Minshall,    Thaddeus    E.,    1835    Chapman    Ave.,    E.    Cleveland,    O. 
Minter,  Otis  I.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 
Minton,  Henry   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Minton,   Orden,   Short  Hills,   N.  J. 
Mitchell,  Ardo  W.,   1718  21st  St.,  Rock  Island,  111. 
Mitchell,  Maurice  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Moberly,    Robert   M.,    152   York   St.,   New   Haven,   Conn. 
Mollere,  Joseph  F.,   128  Ft.  Greene  PI.,  Brooklyn,  N.  Y. 
Moody,    Edwin    F.,    15    Florence    St.,    Springfield,    Mass. 
Mooney,  James  D.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Moore,   Archibald  T.,   Office  of  Chief  of   Ordnance.   Wash.,   D.   C. 
Moore,  Frederick  W.,  56  Washington  St.,  Lakeport,  Laconia,  N.  H. 
Moore,    Howard,    Cascade,    Colo. 

Moore,  James  H.,  52  Vanderbilt  Ave.,  New  York,  N.  Y. 
Moore,  Robert  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Moore,    Thomas,    1128    Fillmore    St.,    Frankford,    Phila.,    Pa. 
Moores,    Charles   H.,   609   Rush   St.,   Chicago,   111. 
Moorehead,   John   W.,    1713   K   St.,   N.    W.,   Wash.,   D.   C. 
Morgan,  Johnson,   West   Main   St.,  Mohawk,   N.   Y. 
Morris,    Charles    L.,    care    Link    Belt    Co.,    39th    &    Stewart    Sts., 

Chicago,   111. 
Morris,  Harry  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morris,   Fred,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Morris,  James  E.,  43  Witherbee  Ave.,  Pelham  Manor,  Westchester 

Co.,  N.  Y. 
Morris,    William    C,    783    Atkinson   Ave.,    Detroit,    Mich. 
Morrissey,    George   E.,    122   E.    36th    St.,    New   York,    N.    Y. 
Morse,  Everett   R.,    in    Eddy   St.,   Ithaca,   N.   Y. 
Morss,  Dwight  F.,   Germantown  Cricket  Club,  Germantown,  Phila.. 

Pa. 
Moses,   Charles   G.,   299  Madison   Ave.,   New  York,  N.   Y. 
Mosman,  Ernest,  328  W.    12th  St.,  Davenport,   la. 
Motherhead,  Owen  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mullen,   Edwin  J.,    1618  W.    14th.,   Wilmington,   Dela. 
Munch,    Benjamin    S.,    care    Samuel    Munch,    262    N.    Oxford    St., 

Hartford,   Conn. 
Muir,  Matthew  S.,  15  Albert  St.,  Port  Town,  Wash. 
Munn,   Mortimer  C,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Munoz,  Paul,  Pineland,  Center  Harbor,  N.   H. 
Munro,  Walter  J.,  5743  Baltimore  Ave.,  Phila.,  Pa. 
Munroe,   Russell   B.,  508  S.   Sixth  St.,  Springfield,   111. 
Murphy,  Fred  E.,  R.  F.  D.  No.   1,  Fountain  City,  Tenn. 
Murphy,  John  K.,  56  N,   Beaver  St.,  York,  Pa. 
Myers,    Curtis    C,    380   Woodard   Ave.,    Buffalo,   N.    Y. 
Myers,   James   L..   16   Elmwood   PL,   Elizabeth,    N.    J. 
Myers,  Watson  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nash,  Edmund  H.,  Jr.,  Racquet  Club,  Phila.,  Pa. 
Naylor,   Willis  P.,   26   Hamilton   Rd.,   Brookline,   Mass. 
Nead,  John  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Neal,  Chester  T.,  387  Main  St.,   Springfield,   Mass. 
Neilson,   James  C.,   Columbia,   Miss. 

Nelson,   Frederick  C,   519  Capital   Bank  Bldg.,   St.   Paul,   Minn. 
Neville,  Edward  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Newth,  Arthur  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nibley,  Joel,    1207  E.   South  Temple  St.,   Salt  Lake  City,  Utah. 
Nichols,    Fred-rick    W.,    50    Broad    St.,    New    York,    N.    Y. 
Nichols,  Joseph   H.,   Office  of  Chief  of  Ordnance.  Wash.,   D.    C. 
Nichols,   Ralph   G.,   601    E.    Third   St.,    Berwick,    Pa. 
Nichols,    Wade    S.,    Corpus    Christi,    Tex. 
Nicholson,  Edgar  W.,   Land  Title   Bldg.,  Phila.,   Pa. 
Nicholson,  Soterios,   923   Book   B!dg.,   Detroit,   Mich. 
Nickerson,   Hoffman.  258  Broadway,  New  York,  N.   Y. 
Nickum,  Edgar  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nicholai,   Robert   O.,    1848   Chapman  Ave.,    Cleveland,   O. 
Nields,   John    P.,    1401    Broome   St.,    Wilmington,    Del. 
Nightingale,    Lionel    G.,    care    E.    M.    Nightingale,    44    Morningside 

Dr.,   New  York,   N.    Y. 
Nilan,  Eric,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Nolan,   Dennis  J.,   Office  of  Chief  of'  Ordnance,   Wash.,   D.   C. 
Nordeman,  Jacques  C,  24  W.  45th  St.,  New  York.,  N.  Y. 
Norris,  Aaron  K.,  300  Arlington  Ave.,   E.  McKeesport,  Pa. 
Norris,  Earle  B.,  care  Montana  State  College,  Bozeman,  Mont. 
North,  Walter  O,  15  Fairfield  Ave.,  Bridgeport,  Conn. 
Norton,  John   T.,    1510   Walnut  St.,   Phila.,   Pa. 
Norton,   Phillip   R.,   344   W.   87th   St.,   New  York,   N.   Y. 
Noth,   William   G.,   742   E.    14th   St.,  Davenport,   la. 
Nowill,  Walter  H.,   15   Nutgrove   St.,  White  Plains,    N.    Y. 
Null,  William  F.,  2901   14th  St.,  N.  W.,  Wash.,  D.  C. 
Nyman,  Melancthon  R.,  365  New  National  Life  Bldg.,  Minneapolis, 

Minn. 
Oakley,    Ralph   L.,   Lamartine   Terr.,   Yonkers,   N.    Y. 
Oberdorfer,   Henry  D.,    1415   Hampshire   St.,   Quincy,   111. 
O'Brien,  Harry  T.,  4900  Kenmore  Ave.,  Chicago,  111. 
Odom,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Oglesby,  Milton  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Oliver,  William  H.,  Jr.,  324  S.   Washington  St.,  Monroe,   Mich. 
Oliver,  William  H.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Olney,  Roy  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Olney,  Elam  W.,  Madison  Ave.,  Convent,  N.  J. 
Olson,   Gust,  Jr.,    1831    14th  St.,  Moline,  111. 

O'Neill,  Ravmond  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ordwav,  John    F.,  61   6th   Ave.,   L.    I.    City,   L.   I.,   N.  Y. 
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Ordway,   Warren,    m    Gibbs   St.,    Newton    Center,    Mass. 
Orf,  George  M.,  6317   Ross  St.,  Germantown,  Phila.,   Pa. 
Orme,  James    B.    L.,    1790   Broacfway,  New  York,   N.   Y. 
Orr,  Thomas  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Osborne,  Maurice  M.,  Fenway  P.  O.,  18  Autum  St.,  Boston,  Mass. 
Oswalt,  Walter  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Otis,  Norton  P.,  66   Church  St.,   Bethlehem,  Pa. 
Otis,   Sidney,   250   nth  Ave.,   New   York,   N.   Y. 
Packard,  John  C,   806  St.  Paul  St.,  Baltimore,  Md. 
Page,   oward   E.,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Page,  Thomas  L.,  4662  Penn  St.,  Frankford,  Phila.,  Pa. 
Paine,  Arthur  P.,   369   Washington   Ave.,   Brooklyn,   N.   Y. 
Paine,   Charles   L.,   Office   of   Chief  of   Ordnance,   Wash.,   D.   C. 
Paine,  William  D.,   533  Madison  Ave.,  York,  Pa. 
Pancoast,   Fred   L.,   75    Pitt   St.,   Boston,   Mass. 
Park,  Charles  F.,  Jr.,  Englewood,  N.  J. 

Parker,  Frank  O.,  345  "The  Portner,"  15th  &  U  Sts.,  Wash.,  D.  C. 
Parker,  Robert  B.,   1089  Commonwealth  Ave.,   Boston,  Mass. 
Parks,  Joseph   L.,   209   N.    5th   St.,   Charles,   Mo. 
Parrett,   Dent,   1966   E.   72nd   PL,   Chicago,  111. 
Parsons,   Frederic  T.,   Bay  Ave.,   Douglaston,   N.   Y. 
Partridge,  Dwight,  The  Yale  Club,   New  York,  N.  Y. 
Pastoriza,   Hugh   G.,   2204  Austin   St.,    Houston,   Tex. 
Patch,  James   A.,    114   Pritchard   St.,   Fitchburg,   Mass. 
Patterson,  Francis  E  ,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Patterson,    Richard    C,   Jr.,    Office    of    Chief   of   Ordnance,    Wash., 

D.   C. 
Patterson,  William  R.,  2626  Broadway,  New  York,  N.  Y. 
Pattison,  Francis  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Patton,  Thomas  A.,  6507  Quimby  Ave.,  Cleveland,  O. 
Payson,  Aurin  E.,  213  Prospect  Ave.,  Mt.  Vernon,  N.  Y. 
Peacock,  Clarence  N.,  15  Broad  St.,  New  York,  N.  Y. 
Pearce,  Frank  D.,   1002  Second  St.,  N.  W.,  Mason  City,  la. 
Pearmain,  William  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pearson,  Charles  H.,  9  E.  40th  St.,  New  York,  N.  Y.,  care  Yale  & 

Towne   Mfg.    Co. 
Peaslee,  Amos  J.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Peatross,  Richard  W.,  Danville,  Va. 
Feckham,   Thomas  P,    157  High  St.,  Lockport,  N.   Y. 
Peebles,   Nelson   C,   Maplewood  Ave.,   Mt.   Auburn,   Cincinnati,   O. 
Penniman,    Russell    S.,   Jr.,    826    Oxford    St.,    Berkeley,    Cal. 
Peoples,   John    S.,   517   Walnut   St.,   S.    E.,    Minneapolis,   Minn. 
Pepperday,   Thomas  M.,  Ritz-Carleton  Hotel,  New  York,  N.  Y. 
Percival,   Charles   G.,    1896   Broadway,   N.   Y. 
Perkins,  Alfred  E.,  University  Club,  Salt  Lake  City,  Utah. 
Perley,   George  A.,  Durham,   N.   H. 

Perrine,    Harold,    820    West    End   Ave..    New    York,    N.    Y. 
Perry,   Edward   D.,   Willsboro,    N.    Y. 
Perry,   Harry   L.,   Kind   St.,    West   Port,    Conn. 
Peter,  Albert   G.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Peters,  James  W.  S.,  1832  Connecticut  Ave.,  Washington,  D.  C. 
Peterson,  Frank  L.,  221  N.  Glenwood  Ave.,  Peoria,  111. 
Pfaelzer,   Frank  A.,    1522   N.    17th  St.,   Phila.,   Pa. 
Pfeffer,   Henry   W.,    10   High   St.,   Boston,   Mass. 
Phelps,  Oliver  A.,   2536   14th   St.,   N.   W.,   Wash.,   D.   C. 
Philbrick   Frank,   University   Club,   Chicago,   111. 
Phillips,  John   W.,   Hobart  St.,  Meriden,   Conn. 
Phipps,   Henry   C,   Roslyn,    L.    I.,  N.    Y. 
Pierce,   George   C,   Mason   Hotel,   Jacksonville,   Fla. 
Pierrong,    Louis  A.,    10072   Republic   St.,    Cleveland,   O. 
Pinanski,  Abraham  E.,  101   Milk  St.,  Boston,  Mass. 
Pittman,  Ernest  W.,  243  Jamaica  Ave.,  Flushing,  N.  Y. 
Plimpton,   Harry   C,   150  W.   73d   St.,   New  York,   N.   Y. 
Plume,  Stephen   K.,    108  Euclid  Ave.,  Waterbury,   Conn. 
Plunkard,   Homer  A.,   847   Eastwood  Ave.,   Chicago,   111. 
Pollard,   Albert    R.,   3656   N.    Springfield   Ave.,    Chicago,    111. 
Pollard,  Henry,  3656  N.  Springfield  Ave.,  Chicago,  111. 
Polley,  Tames  D.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Pomeroy,  John  M.,   235   Pelham   Rd.,   Philadelphia,   Pa. 
Pomeroy,  William   McL.,  718  King  St.,  Potstown,   Pa. 
Ponitz,   Charles  H.,   214   N.   Monroe   St.,   Bay   City,  Mich. 
Pontius,  John   J.,   Official  Chief  of  Ordnance,   Wash.,   D.    C. 
Porter,    Horace    C,    care    Chemical    Service    Laborities,    W.    Con- 

shohocken,  Pa. 
Porter,  Walter  B.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Post,   George  A.,  Jr.,  Union  Ave.,   Somerville,   N.   J. 
Postlethwaite,  John  E.,  2  E.  62nd  St.,  New  York,  N.  Y. 
Potter,    Carroll,    Tamworth,   N.    H. 

Potter,   Paul,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Pottinger,  Charles  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Powell,  John  W.,  Canisteo.   N.   Y. 
Powers,  Walter,  53   State  St.,  Boston,  Mass. 
Pratt,  Curtis   G.,  Shrewsbury,   Mass. 
Pratt,   Theodore,    Glen    Cove.   N.   Y. 

Presbrey,  Oliver  H.,  Office  of  Chief  of  Ordrfance,  Wash.,  D.  C. 
Price,  Albert  M.,  825  Douglas  Ave.,  Elgin,  111. 
Price,   John   M.,   Leaksville,   N.   Y. 

Pritchard,  Walter  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Priddy,  Vern,   115  E.  Lima  St.,   Findlay,   O. 
Prime,    Stephen   L.,    1089   Commonwealth   Ave.,    Boston,   Mass. 
Purinton,  Forrest  G.,  50  Buckingham  St.,  Waterbury,   Mass. 
Pyle,   Clarence  E.,   3617   Hamilton   St.,   Phila.,   Pa. 
Queisser,  Charles  F.,   1137   Schofield  Bldg.,  Cleveland,   O. 
Quickmire,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Quigley,  James  F.,   1702  N.  Talbot  Ave.,  Indianapolis,  Ind. 
Quinn,  Lawrence  R.,  4  VanBuren   St.,  Newark,  N.  J. 
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Raleigh,  George  P.,  Equitable  Trust  Co.,  Munsey  Bldg.,  Baltimore, 

Md. 
Ramsey,   George  W.,   214   W.    85th   St.,   New   York,   N.    Y. 
Randall,  William  A.,  Office  of  Chief  of  Ordnance,  Wash.   ,D.  C. 
Randall,   William   V.,    160   Strathmore    Rd.,    Brookline,   Mass. 
Randolph,   Edward  F.,  Jr.,    15  Rudd  Court,   Glen  Ridge,  N.  J. 
Randolph,  Mervyn  P.,   Office  of  Chief  of  Ordnance,   Wash.,  D.    C. 
Ray,   Ralph  R.,   601   E  St.,   Washington,  D.   C. 
Raymond,   Thomas   E.,  327   Chestnut   St.,   Clinton,   Mass. 
Raynsford,  Clark  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Read,  John  Burns,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Reasoner,    Ralph    B.,    Sherman    Hotel,    Chicago,    111.  ' 
Reath,  Thomas,  Jr.,   8015    Navahoe   St.,   Phila.,   Pa. 
Redman,  George  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Riggins,    Samuel    P.,    400   Haddon   Ave.,    Camden,    N.    J. 
Reed,   Chasles   S.,   360   Central   St.,   Auburndale,   Mass. 
Reed,    Clinton   G.,   5312   Ellsworth  Ave.,    Pittsburgh,   Pa. 
Reed,   Gail,    Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Reed,   George  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Reeder,    George  A.,   269    Lookout   Rd.,    Mt.    Lakes,    N.    J. 
Reeve,  Frederic"  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Reichner,  Louis  L,   1625  Land  Title  Bldg.,  Phila.,  Pa. 
Reid,  James  A.,  520  New  Britain  Ave.,  Hartford,  Conn. 
Reilly,  Austin  D.,  Office  of  Chief  of  Ordnance,  Wash..  D.   C 
Reilly,   John   S.,   76   Post   Rd.,    Rye,   N.    Y. 
Reitz,   Walter  R.,  4416  Park  Ave.,    Chicago,   111. 
Renfrew,  James  M.,   127   High  St.,   Pittsfield,  Mass. 
Reynolds,  David  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Reynolds,  Oscar  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rhame,  Frank  P.,    1001    Chapel  St.,   Cincinnati,   O. 
Richardson,  Carl  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Richmond,   Chester  D.,   616   McCallie  Ave.,   Chattanooga,  Tenn. 
Ricker,  Albert  A.,    1002   Beacon   St.,   New   Center,  Mass. 
Rife,   True   B.,   N.   E.   Westinghouse   Co.,    Springfield,   Mass. 
Rigg,    Isaac    H.,    59    Lewis   Ave.,    Winthrop,    Mass. 
Rikard,    Floyd   A.,   3120  Vine   St.,    Lincoln,   Nebr. 
Roberts,   Charles  M.,   San  Antonio,   Tex. 
Roberts,  James,    1582   Poplar   St.,   Memphis,  Tenn. 
Robertson,  Alexander  H.,   Jr.,   Oregonia   Bridge   Co.,   Lebanon,   O. 
Robertson,  William  L.,  275  Jamaica  Ave.,  Flushing,  N.  Y. 
Robinson,  Allen  J.,    1874   Page  Ave.,   Cleveland,   O. 
Robinson,   Earl  T.,   5132   Caganne  Ave.,   St.    Louis,   Mo. 
Robinson,    Mark    H.,    73    Elm    St.,    Pittsfield,    Mass. 
Robinson,  Powatan,    121   W.   70th  St.,  New  York,   N.  Y. 
Rockey,  William  M.,  50  W.  Essen  Ave.,  Landsdowne,  Pa. 
Rockwell,   Stanley  P.,    1844  James   St.,    Syracuse,   N.   Y. 
Rodgers,  W.  S.  S.,  Jr.,   1845  Franklin  Pk.,  Columbus,   O. 
Rodman,  Henry  B.,  50  Vanderbilt  Ave.,  New  York,  N.  Y. 
Roe,  George  R.,  63  W.   89th     St.,  New  York,  N.  Y. 
Roessing  Frank  M.,   16 16  Rhode  Island  Ave.,  N.  W.,  Wash.,  D.  C. 
Rogers,  Hiram  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Romeyn,   Radcliffe,  46  Germanium   St.,   Flushing,  N.   Y. 
Rooney,  Francis,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Root,  John  A.,  Anaconda  Copper     Mining  Co.,  Anaconda,  Mont. 
Root,  Robert  K.,  31   Chambers  St.,  Princeton,  N.  J. 
Root,  Virgil  A.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Roper,   Thomas   A.,    Brookfield,   Mass. 
Rose,    Herbert,    75    Lake    Ave.,    Yonkers,    N.    Y. 
Rosencrantz,    William    D.,    Office    of    Chief    of    Ordnance,    Wash., 

D.    C. 
Ross,  Calvin   B.,  265  E.   Gay  St.,  Columbus,  O. 
Rose,   Vivian   C,   59   Morris   St.,   New   Brunswick,   N.   J. 
Rounds,   Earl   D.,    1246   S.   Farwell   St.,   Eau  Claire,   Wis. 
Roush,  Gar  A.,  P.  O.  Box  89,  S.   Bethlehem,  Pa. 
Rowe,    Louis   G.,    Gloucester,    Mass. 
Ruby,  Walter  M.,    194   Main   St.,   Oneida,  N.   Y. 
Runyon,    Charles,    Mantoloking,   N.   J. 

Rvall,   James   B.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
St.  Clair,  James  T.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
St.  John,  Adrian,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
San,  Joseph  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sanders,  Alexander  B.,   133  8th  St.,  Miami,  Fla. 
Sanders,   Joseph   O..   Aiken,    S.   C. 
Sands,    Jacob,    274    Marietta    St.,    Atlanta,    Ga. 
Sapp,  Colonel  S.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Sauerwein,     George    K.,     The     Detroit,    Edison     Co.,     1800     David 

Whitney    Bldg.,   Detroit,    Mich. 
Sauter,  William  R.,  6323  Burbridge  St.,  Germantown,  Phila.,  Pa. 
Savage,  Henry  J.,   1227  Girard  St.,  N.  E.,  Wash.,  D.  C. 
Sawyer,  Clarence  B.,   16  Hastings  St.,  West  Roxbury,  Mass. 
Sawyer,   Daniel   E.,    120   Broadway,   New   York,   N.   Y. 
Sayles,  Bertram  J.  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sayles,  Ralph  T.,  1128  Kearsley  St.,  Flint,   Mich. 
Schaller,   Alwin   L.,   51    Maple  Ave.,   Wellsville,   NY 
Schauffler,  Charles  E.,  3657  Broadway,  New  York,  N.  Y 
Schauffler,  Frederick  H.,  200  Fifth  Ave.,  New  York,  N.  Y. 
Scheel,  John   B.,  Rosemawr,  Passaic,  N    J. 

Scherwin,   John  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Schlessinger,  Henry  J.,  722  Marietta  Ave.,  Milwaukee,  Wis. 
Schmidt,  Herman  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Schmitt,   Kilian,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Schultz,    Carlton    F.,   2102    Stearns   Rd.,    Cleveland,   O. 
Schultz,   Thomas  S.,  817  N.   Hiland  Ave.,   Pittsburgh,   Pa. 
Schultz,   Gustav  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Schulze,   Theodore,  476   Summit  Ave.,   St.   Paul,   Minn. 
Schuster,    George,   Lincoln,    111. 
Schwarze.nberg,    Louis   H.,    1914    E.    81st   St.,    Cleveland,    O. 
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Scofield,    Lane,    Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Scott,    Norman    B.,    Palms   Apts.,    Detroit,    Mich. 
Scott,  Winthrop  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Seabury,    Mortimer   A.,    30   West   Cedar    St.,    Boston,   Mass. 
Sears,  Archie  K.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Seaton,   Roy  A.,   K.    S.   A.    C,    Manhattan,   Kansas. 
Sees,  Joseph   F.,  care  F.   X.    Hooper  Co.,   Glenarm,   Md. 
Seiffert,    Otto   H.,   care   Moline   Plow   Co.,    Moline,   111. 
Seig,   Frank   M.,    1309   E.    10th   St.,    Indianapolis,    Ind. 
Sembower,  Guy  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Semior,  Philip  H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Sercombe,   Robert  J.,  482  Van  Buren  St.,  Milwaukee,  Wis. 
Shafer,    Hartley   C,    619   Prairie   Ave.,    Kalamazoo,    Mich. 
Shappiro,   Michael,   Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Sharkey,   William,   Middletown,   O. 

Shaul,   Howard  M.,   Buckeye  Apartment,   Huntington,    W.   Va. 
Shaw,    Ralph   C,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Sheoeran,  David  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Shelldon,  Louis   B.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Shellabarger,  Samuel,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Shepard,   Frederick  J.  Jr.,  398  Wolcott  St.,  Auburndale,  Mass. 
Shepard,    Frederick   M.,    7816    Lincoln   Drive,    Philadelphia,    Pa. 
Shepard,  Ralph  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Shepherd,  Lawrence  V.,  988  Jefferson  Ave.,  Akron,   O. 
Sherman,  Harrie  H.,  50   Southbourne   Rd.,   Forest  Hills,  Mass. 
Sheriff,  John   C,   1267   Frick  Ave.,   Pittsburgh,   Pa. 
Sherry,    Frederick   T.,   Auburndale,    Mass. 

Sherwood,  Edward  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Shiverick,    Robert   A.,    1906   E.    87th    St.,    Cleveland,    O. 
Shreve,  Charles  B.,  Glens  Falls,  N.  Y. 

Sidney  William  E.,   1509  S.  Armstrong  St.,  Kolkomo,  Ind. 
Sifford,   Ernest  J.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Sigmund,    Robert,   Office  of  Chief  of   Ordnance,   Wash.,   D.    C. 
Simon,  Edmond  M.,    1610  Adams   St.,   Madison,   Wis. 
Simpson,   Arthur  T.,   3434   Cedar   Springs   Road,   Dallas,   Tex. 
Sims,    John    C,    141 5    Chestnut    St.,    Philadelphia,    Pa. 
Sinclair,   Ernest  A.,    Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Siqueland,  Tryggve  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sirich,    Edward    H.,    3400    Clifton    Ave.,    Baltimore,    Md. 
Skinner,  James  D.,  909   Pearl  St.,   Denver,  Colo. 
Sladky,  Alexander  C,    1000  45th   St.,   Milwaukee,  Wis. 
Slingluff,   Thomas   R.,   Riderwood,   Md. 
Sloan,   Benjamin,   528   Towns   St.,   Greenville,   S.    C. 
Slocum,   Curlys   L.,    157   Percival   Ave.,   Montreal,   Cana. 
Small,   Horatio   L.,  care  H.   M.   Anderson,   Carson   City,   Nev. 
Smalley,    Lee    L.,    134    Gold   St.,    Worcester,    Mass. 
Smith,  Arthur  P.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Smith,  Earl  C,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Smith,   Eugene   G.,   27   State   St.,    Boston,   Mass. 
Smith,   Froman,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Smith,  Harry   F.,   495    Broadway,   New  York,  N.   Y. 
Smith,  John   C,    15 14    Bolton    St.,    Baltimore,   Md. 
Smith,   Leo   C  ,   2023   Marshall  Ave.,   St.    Paul,    Minn. 
Smith,  Reuben  J.,  493    1st  St.,  Manistee,   Mich. 
Smith,  Richard  W.,   170  Macon  St.,  Mahwah,  N.  J. 
Smith,   Robert  D.,  2407  E.   3rd   St.,   Duluth,   Minn. 
Smith,  Willard  K,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Smyser,  James  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Smyth,  John   G.,   Consolidation   Coal   Co.,  Jenkins,   Ky. 
Snider,    Frank    B.,    614    Virginia    Ave.,    Knoxville,    Tenn. 
Snow,   Elmer  J.,    Mahwah,    N.   J. 

Snow,   Leslie  W.,    111    Broadway,   New  York,   N.   Y. 
Soich,    Raymond   A.,    170   Macon    St.,    Brooklyn,    N.    Y. 
Solar,  Leslie  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Soper,   Horace  A.,  915   E.   Washington   St.,   Bloomington,    111. 
Sorge,  Frederick,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Soss,    Henry,    790    Riverdale    Drive,    New    York,    N.    Y. 
Soule,   Arthur  T.,   22   Glenside   Road,    South   Orange,    N.   J. 
Spencer,  William  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Spencer,   Furman  G.,   1468  Mars  Ave.,  Lakewood,   O. 
Spengler,   Ralph  A.,  3084  Euclid  Heights   Blvd.,   Cleveland,  O. 
Spice,    Chas.    G.,    123    Delaware   Ave.,   Detroit,    Mich. 
Spicer,  John   S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Spiers,   James,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Springmeyer,  George,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Springs,    Albert   A.,    165    Broadway,    New    York,    N.    Y. 
Sproesser,   George,   Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Sprowls,    George   M.,    27    N.    Forge   St.,   Akron,    O. 
Squier,   Edward  E.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stacy,  Albert  E.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Stamp,   Charles   E.,    723   Citizens   Bldg.,    Cleveland,    O. 
Standforth,  Richard,  care  Art  In  Buttons,  Inc.,  Rochester,  N.  Y. 
Standard,  Robertson  W.,  Jr.,  336  Iroquois  Ave.,  Detroit,   Mich. 
Standish,   Edward   K,   93   Walnut   St.,   Stoughton,   Mass. 
Stanley,   Spencer   C,    1889    Hastings  Ave.,   East  Cleveland,    O. 
Stark,   Wilkinson,    131    East  21st   St.,  New  York,   N.   Y. 
Staudemaier,  William  G.,  36  Avenue  A,  Rochester,  N.  Y. 
Stecher,   Henry   D.,   18135   W.   Clifton  Rd.,  Cleveland,  O. 
Steele,   George  W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Steele,    Lawrence    L.,   201    Center   St.,    Bristol,    Conn. 
Steinhauer,    Max,    1012   Market    St.,    St.    Louis,    Mo. 
Stephenson,  Lewis  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Sterling,  John  C,  Indian  Field  Rd.,  Greenwich,  Conn. 
Stern,  Edgar  B.,  Box  1480,  New  Orleans,  La. 
Steuart,    Frederick    R.,    2623    N.    Charles    St.,    Baltimore,    Md 
Stevens,    Harold    G.,    20    First    Ave.,    Seymour,    Conn. 
Steward,  Frank  C,  393s  Morrison  St.,  Chevy  Chase,  D.   C. 
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Stewart,   Alexander  M.,   Indiana,   Pa. 

Stibolt,   Victor  A.,   605   26th   St.,    Rock   Island,    111. 

Stieg,   Fred   B.,    33   W.   King  St.,   York,   Pa. 

Stiger,   William   D.,    Newlett,   Nassau    County,    N.    Y. 

Stillings,  Henry   E.,  8   Law   St.,   Provincetown,   Mass. 

Stillwell,  Albert   G.,   52   East  41st   St.,   New   York,   N,    Y. 

Stimpson,  Harold  W.,  601  W.   110th  St.,  New  York,  N.  W. 

Stimson,   Robert   W.,   17   West   56th   St.,   New   York,   N.    Y. 

Stitt,  Herbert  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Stockett,  John   W.,  312  4th   St.,   S.   E.,   Wash.,   D.   C. 

Stokes,   Charles   L.,    ion   4th  Ave.,   Los  Angeles,    Cal. 

Stokes,  Frederick  H.,  42  Broadway,  New  York,  N.  Y. 

Stone,  Jeffrey  A.,   3206   Diamond   St.,   Philadelphia,   Pa. 

Stone,  Mason  A.  Jr.,  50  Vanderbilt  Ave.,  New  York,  N.  Y. 

Storm,  Raymond  H.,  2178  Broadway,  New  York,  N.  Y. 

Stout,   William  P.,    1626  Pierce  Bldg.,   St.   Louis,   Mo. 

Strand,    Carl  A.,   416    16th   St.,   Detroit,   Mich. 

Straw,  Charles  A.,  Jr.,   18  Rhode   Island  Ave.,  Newport,   R.   I. 

Strayer,   Merriwether   G.,  220   Bedell   Bldg.,    San   Antonio,   Tex. 

Stretch,  Charles  C,   14   Bradford  Ave.,   Passaic,  N.  J. 

Strickland,  Newton  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Stringham,  Joseph  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Strohm,    Harold    C,    519    Deer    St.,    Dunkirk,    N.    Y. 

Stuart,  Thomas  E.,  330  Avenue  B,  Council  Bluffs,  la. 

Sturges,   Rush,   Turks    Head    Bldg.,    Providence,    R.    I. 

Sturtevant,   George  D.,  2077   E.  88th  St.,  Cleveland,  O. 

Sullivan,  Eugene  J.,    119  West  71st  St.,  New  York,  N.  Y. 

Sullivan,  Frank  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Sullivan,  Leo  G.,  713  East   10th  St.,  Erie,  Pa. 

Sullivan,  Robert  J.  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Sullivan,  Romaine  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Suydam,  Harry  L.,   120  Lawrence  Ave.,   Eagle   Rock,   Los  Angeles, 
Cal. 

Svvanson,  Arthur  M.,   3925  S.   Benton   St.,   Kansas  City,  Mo. 

Swanson,      Edward      R.,      care      Duquesne      Steel      Foundry      Co., 
Coraopolis,  Pa. 

Swartwout,  James   F.,   37   Park   Place,   Saratoga   Springs,   N.   Y. 

Sweet,    George    W.,   care    Studebaker   Co.,    South    Bend,    Ind. 

Swenarton,   Waitstill  H.,    19   Glenwood   Rd.,   Montclair,   N.   J. 

Swiger,   Arlen   G.,    Office   of   Chief   of   Ordnance,   Wash.,    D.    C. 

Symington,    Donald,    Garrison    P.    O.,    Md. 

Tallant,   Hugh,  27   West  44th  St.,   New   York,   N.   Y. 

Tangeman,   Walter  W.,  2815   Burnet  Ave.,   Cincinnati,   O. 

Taylor,   Harold  B.,  2071    Iuka  Ave.,   Columbus,    O. 

Taylor,   Horace   R.,    115    Home  Ave.,   Rutherford,   N.   J. 

Taylor,  Ralph  G.,  936  Windsor  Ave.,  Chicago,  111. 

Teat,   Charles  E.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Tebbets,    Frank    P.,   928    Bryce   Ave.,    Portland,    Ore. 

Teetor,    Daniel    C,    21 16    Blvd.    Place,    Indianapolis,    Ind. 

Tegge,   Albert   R.,    635    N.    12th    St.,    Phila.,    Pa. 

Tenny,  Gerald  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Terhune,  Ten  Broeck  M.,  470  Park  Ave.,  New  York,  N.   Y. 

Tewkesbury,   Carl   L.,  233   McGregor  Ave.,   Cincinnati,   O. 

Thomas   Earl   M.,    14   Dana  Ave.,  Albany,   N.    Y. 

Thompson,    Charles    B.,    1    Anthony    St.,    New    Bedford,    Mass. 

Thompson,  George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Thompson,  George  W.,  720  S.  Court  St.,  Montgomery,  Ala. 

Thompson,  Harold  E.,  926  N.  Meridian  St.,   Indianapolis,   Ind. 

Thompson,  Irvin  P.,  409  Park  St.,  Upper  Montclair,   N.  J. 

Thompson,  John  B.,  321 1   N.  Washington  Ave.,  Minneapolis,   Minn. 

Thompson,    Paul   W.,   23   Albany   St.,    Oxford,   N.    Y. 

Thompson,    Stuart,   22   Monument  Ave.,   Swampscott,    Mass. 

Thompson,  Telford  K,  2015   Pleasant  Ave.,   Minneapolis,   Minn. 

Thorn,  Edward  F.  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Thome,  Howard  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Thome,    Landon    K.,   25    Nassau   St.,    New   York,    N.    Y. 

Thorp,   Walter  E.,    1221   Andrews  Ave.,   Lakewood,   O. 

Tibbals,  Charles  A.,  Jr.,   511   Hawthorn  Lane,  Winnetka,  111. 

Tibby,   Arthur    G.,    178    E   St.,    Salt   Lake   City,    Utah. 

Tifft,   Lewis   E.,   387   Main   St.,    Springfield,   Mass. 

Tilson,  Howard,  920  E.  Ferry  St.,  Newark,  N.  J. 

Titchenel,  Moses  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Tittle,  James,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Titus,  Wetmore  H.,   5   Prospect  St.,  Seneca  Falls,   N.  Y. 

Tompkins,  Joseph   E.,   283    Breckenridge  St.,   Buffalo,   N.   Y. 

Townsend,  Charles  S.,  825   Montgomery  Ave.,   Bryn   Mawr,  Pa. 

Townsend,   Frederick   E.,    564   W.    160th   St.,   New  York,   N.   Y. 

Townsend,    Paul   A.,    6052   Stoney    Island   Ave.,    Chicago,    111. 

Townsend,   Richard,   106   Northern  Ave.,   New  York.   N.   Y. 

Townsley,  Charles  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Tranchina,  Felix  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Trask,  William   S.,    168   Maple   St.,   New   Britain,   Conn. 

Treat,  Sidney  W.,  care  C.  P.  Treat,  Bronxville,  N.  Y. 

Trego,   Albert   C,   Peoples   Bank,   Buffalo,   N.    Y. 

Treleavne,   William,   94  2nd  Ave.,  Troy,  N.   Y. 

Tour,   Reuben   S.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Treffz,    Fred   D.,   215    Delaware    St.,    Kansas   City,    Mo. 

Troutmann,   George   H.,   Warren   Co.,    Lebanon,    0. 

Troxell,  George  S.,  University  Club,   Bridgeport,  Conn. 

Tufts,   George  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Turner,  John,   Burlington  Hotel,  Vermont  Ave.,  Wash.,   D.   C. 

Turner,   Sterling   G.,   care   P.    O.    Box   214,   Easton,    Pa. 

Tyler,   Oliver  P  ,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Tyson,  Jesse   R.,   12  E.   Market  St.,   Bethlehem,   Pa. 

Underwood,  William  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Upthegrove,    Clair,    Central    Lake,    Mich. 

Utts,  Jay  A.,  850  E.   15th  St.,  Davenport,  la. 
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Van   Bergh,   Marcus   H.,    196   Culver   Rd.,   Rochester,   N.    Y. 
Van  Fleet,  Joseph  S.,  1701    13th  St.,  N.   W.,  Wash.,  D.   C. 
Van  Fleet,  Mont  Veach.,   120  Jesse  St.,  San   Francisco,   Cal. 
Van   Harlingen,  John   M.,   36   Tremont   PL,   Orange,    X.    J. 
Van    Namen,    Howard,    Locust   Valley,    L.    I.,    N.    Y. 
Van  Zandt,   Ernest  T.,  248  W.    io2d  St.,   New  York,   N.   Y. 
Varley,   William   H.,    7601    12th  Ave.,    Brooklyn,    N.    Y. 
Varnum-,  Guy  R.,  6  North  St.,  Barre,  Vt. 

Vashon,  Victor  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Veiller,  Frank  D.,  601   W.   110th  St.,  New  York,  N.  Y. 
Verity,   Calvin   W.,    524   S.    Main    St.,    Middletown,    O. 
Viewig,  Frederic,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Vincent,  James  I.,  Office  of  Chief  of  Ordinance,"  Wash.,  D.   C. 
Vincent,   Richard  R.,  45   W.  60th  St.,   New  York,  N.   Y. 
Vogel,    Edwin   C,   20   New    St.,   New   York,    N.   Y. 
Vogt,   Clarence  W.,  2120  Cherokee   Parkway,   Louisville,  Ky. 
Vorsey,  Alfred,  229   Faneuil   St.,   Brighton,    Mass. 
Wade,  Herbert  T.,  331  Madison  Ave.,  New  York,  N.  Y. 
Wadsworth,   Philip,   3   Hamilton   PI.,    Boston,   Mass. 
Wagoner,   Robert   N.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 
Wainright,  Carl  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Waitt,  Weymer  H.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Walbridge,  George  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Walbridge,   Lester   B.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Walker,   Earl  H.,   no  E.    16th  St.,   New  York,  N.   Y. 
Walker,   Lee  E.,  4031    Locust  St.,    Phila.,  Pa. 
Walker,  Theron  H.,  2905   Leeward  Ave.,  Los  Angeles,  Cal. 
Wallace,   Frank  B.,   718   S.    Crouse   Ave.,   Syracuse,  N.   Y. 
Wallace,    Lew   E.,    1563    McCormick    Bldg,    Chicago,   111 
Walmsley,    George   R.,   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Walsh,   Dennis  J.,  Jr.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Walton.  Arthui    B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Ward,   Wilton  A.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Warfield,   Douglas  R.,   Racquet  Club,   Phila.,  Pa. 
Waterman,   Frank  E.,  732   13th  St.,  Roanoke,  Va. 
Waterman,    Richard   O,   Jr.,    Office   of   Chief   of   Ordnance,    Wash., 

D.    C. 
Waters,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Watkins,  Charles  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Watson,   William   W.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Weaver,  Harry  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Webb,  Albert   C,   Premier   Motor   Corp.,    Indianapolis,    Ind. 
Webb,   Overton   S.,  Office   of  Chief  of   Ordnance,  Wash.,   D.   C. 
Webster,   Maurice   A.,   238   Winona   Ave.,   Germantown,    Phila.,   Pa. 
Weidmann,  Paul  M.,  Woodmere,  N.  Y. 

Weir,  James  L.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Weis,   Anthony,   45    Hecker   St.,    Newark,   N.   J. 
Welch,  Charles  M.,  230  Riverside  Drive,  New  York,   N.  Y. 
Welch,    Henry   James,   8806   Euclid   Ave.,    Cleveland,    Ohio. 
Wells,   George  A.,   1067   Madison  Ave.,   New  York,  N.   Y. 
Wells,  Russell  D.,  care  of  The  Floyd-Wells  Co.,  Royersford,  Pa. 
Wenzell,  Emiel  V.,  529  Creek  St.,  Hastings,   Mich. 
Werntz,   Frank   E.,   Office  of  Chief  of   Ordnance,  Wash.,   D.    C. 
Wertz,  Fred  McQ.,  205   W.   Rock  Ave.,  New   Haven,   Conn. 
Wheatley,  John  C,  28  Walton  St.,  Atlanta,  Ga. 
Wheeler,  George  Y.,   1807  R  St.  N.  W.,  Wash.,  D.  C. 
Wheeler,   Harry  N.,    1868  Columbia  Rd.,   Wash.,   D.   C. 
Whitcraft,   Arthur,    1850    McCormick    Bldg.,    Chicago,    111. 
White,   Charles  H.,  317   Hobart   Bldg.,   San   Francisco,   Cal. 
White,   Edward   B.,  30   Bangor   St.,  Augusta,   Me. 
White,  Edward  L.,  1259  New  Hampshire  Ave.-N.  W.,  Wash.,  D.  C. 
White,   Enoch  T.,  Lapeer,   Mich. 

White,    Harry    L.,    5618    Florence    Blvd.,    Omaha,    Nebr. 
White,   James  H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
White,   Malcolm  R„  Office  of  Chief  of  OrdnaW,  Wash.,  D.   C. 
White,  Robert  D.,  98  Greenridge  Ave.,  White  Plains,  N.  Y. 
White,    William   H.,    107    Prospect   St.,   Waterbury,    Conn. 
Whitmore,  Elmo  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Whitney,   Byam,  256   Canton  Ave.,   Milton,   Mass. 
Whitney,  Charles  E.,   Silver  Spring,   Md. 
Whitney,  Harry,   170  Main  St.,  Madison,  N.  J. 
Whitridge,    Horatio    L.,    Baltimore,    Md. 

Whitsitt,   Hammond   W.,   805   20th  Ave.,   East   Moline,   111. 
Whittaker,  Bernard,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Wittemore,  Francesco  B.,  219  West  81st  St.,  New  York,  N.  Y. 
Whitton,  Ernest,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Whittenberger,   Owen  M.,   17612   Cannon  Ave.,   Lakewood,   Ohio. 
Wickham,   Walter   M.,   6109   Dorchester   Ave.,   Chicago,   111. 
Wieber,  Carl  L.  F.,  Jr.,   12574  Lake  Ave.,  Cleveland,   Ohio. 
Wieland,    Charles    F.,   Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Wilder,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wiley,  James   S.,   Forest  Ave.,    Swampscott,   Mass. 
Wiley,   Samuel,   Metuchen,   N.   J. 
Wiley,  William  R.,  Massenqua,  L.   I.,  N.   Y. 
Wilfert,   George,    Glenarm,   Md. 

Wilkerson,  Erastus  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wilkins,   Harold    S.,   Wallingford,   Conn. 
Willard,  David  M.,  92  William  St.,  New  York,  N.  Y. 
Williams,   Albert    R.,    Office   of   Chief   of   Ordnance,   Wash.,    D.    C. 
Williams,    Earl    K.,    care    of    S.    H.    Kress    &    Co.,    350    Broadway, 

New  York,  N.   Y. 
Williams,  Fay   B.,   20   Burr  St.,  Jamaica   Plain,   Mass. 
Williams,   Francis   C,   50   Leonard  St.,  New  York,  N.   Y. 
Williams,    Henry   H.,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Williams,  LeRoy  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Williams,    Michael    D.,    General    Electric    Co.,    Detroit,    Mich. 
Williams,   Ralph   H.,   208  Ashmont   St.,   Boston,   Mass. 
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Williams,   Richard   G.,   97   Woodside   Ave.,   Winthrop,    Mass. 
Williams,  Roswell  C,  4537  Pine  St.,   Phila.,   Pa. 
Williams,  Silas,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Williams,    Walter,    9801    Ave.    H.,    Chicago,    111. 
Williams,  Wells  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Williams,   William  J.,    101    York  Ave.,   West   Pittston,   Pa. 
Willits,  Jesse  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wilson,   Harry  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Wilson,  Julian  M.,   131    Riverside  Drive,  New  York,  N.   Y. 
Wilson,  Thomas  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Wilson,  William,  Jr.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 
Winship,   Charles   F.,    140  Wash.    St.,   Medford,   Mass. 
Witsil,   Walter  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Wood,  Prescott  E.,  49  Wall  St.,  New  York,  N.  Y. 
Wood,   Sabine  W.,  21   Grove  St.,  Bangor,   Me. 
Wooden,   Stewart  L.,   126  Stiles   St.,   Elizabeth,   N.  J. 
Woodmansee,  Leroy  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Woodruff,  Albert  M.,  38  South  Oxford  St.,  Brooklyn,  N.  Y. 
Woodruff,   William   W.,   103   Linwood   Ave.,  Ardmore,  Pa. 
Woods,  Walter  O.,   1339  Kenyon  St,  N.  W..  Wash.,  D.  C. 
Woodside,  Alonzo  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Woodworth,   Charles   P.,    201    St.    Paul    St.,    Brookline,    Fass. 
Woody,  Arthur  E.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Wooley,  Joseph  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Woollen,  Alexander  H.,   178  Brighton  Ave.,  Suite  7,  Allston,   Mass. 
Woolson,  Clifford  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Womack,  George  W.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Worfolk,   C.   F.,  Algcnac,   Mich. 

Wronshall,    Richord,    1820   Anapuni    St.,   Honolulu,   T.    H. 
Wright,  Abbot  L.,    1425   E  60th  St.,  Chicago,  111. 
Wright,  Ryco  E.,  214  S.  West  Grand  Blvd.,  Springfield,  111. 
Wright,  William  C,   1234  Commercial  Trust  Bldg.,  Phila.,  Pa. 
Wright,   William   H.,   Lick  Observatory,    Mt.   Hamilton,   Cal. 
Wurster,  Erwin  G.,   1581   Prospect  PL,   Sherwood,  Milwaukee,  Wis 
Wynce,  Don  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Yardley,  Ralph  W.,  care  of  C.  R.  Yardley,  Charlottesville,  Va. 
Yerkes,  Arnold  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Yerkes,    George    H.,    Old    Second    St.    Pike,    Southampton,    Pa. 
Yoder,  Thomas  M.,    1360  Woolworth   Bldg.,  New  York,  N.  Y. 
Young,   Charles   N.,   21    Waterston    Rd.,   Newton,   Mass. 
Ziegler,  William  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Zellner,  Karl  J.,  W.   Ray  St.,   New  Philadelphia,   Ohio. 
Zerby,  Joseph   H.,   1304   Howard  Ave.,   Pottsville,    Pa. 
Zindel,   William   G.,   328   Chestnut  St.,   Phila.,  Pa. 
Zink,    Robert    E.,     1103    Central    Ave.,    Bridgeport,    Conn. 
Zinn,    George,    Rydal,    Pa. 

First   Lieutenants. 
Abbey,    Raymond    C,    Chester,    Conn. 
Abbaticchio,  R.  J.  A.,   Fairmont,  W.  Va. 

Abbott,   Edward  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Abbott,  William  A.,  Jr.,  608   Beltzhoover  Ave.,   Pittsburgh,   Pa. 
Ackley,  Edward  F.,  212  Woodwalk  Ave.,  Chippewa  Falls,  Wris. 
Adams,    Frank,    Millbury,    Mass. 

Ainsworth,    Glenn   M.,    care  of  Allen   Motor   Co.,    Columbus,   Ohio. 
Airey,  Thomas  S..   141  25th  St.,  Linhurst,  L.  I.,  N.  Y. 
Alden,   Douglas  G.,  49   Lafayette  Ave.,  Detroit,  Mich. 
Aldridge,    Charles    W.,   Vinton,   Va. 

Alexander,  Arthur  D.,    14   St.   Nicholas  PL,  New  York,   N.   Y. 
Alexander,    James    W.,    515    W.    noth    St.,    New    York,    N.    Y. 
Alger,  Fred  B.,  7  Courtland  St.,  Middleboro,  Mass. 
Alger,   Philip    L.,    34    Southgate   Ave.,   Annapolis,    Md. 
Allen,  Eugene  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Allen,    G.    B.,-    358    Garland    Ave.,    Detroit,    Mich. 
Allen,  John   B.,  4321   Schenly  Farms  Terr.,  Pittsburgh,  Pa. 
Allen,    Maurice    C,    Box    321,    State    College,    Pa. 
Allen,  Richard  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Allen,  Robert  A.,   Box  285,  Carson  City,  Nev. 
Allen,   Wheeler   D.,    1120   Lake   Ave.,   Rochester,    N.    Y. 
Almstead,    Charles    W.,    88 11    Detroit    Ave.,    Cleveland,    Ohio. 
Allen,    William    E.,   5915    Wellesley   Ave.,    Pittsburgh,    Pa. 
Altemus,   Frederick  E.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Alvord,   Clayton  H.,    12   Grove   St.,   Springfield,   Mass. 
Aman,  Joseph  L.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Ames,   Charles  P.,   Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Ames,  John   H.,   3317  Jefferson  Ave.,    Cincinnati,    Ohio. 
Anderson,    Alexander,    694    Brooklyn    Ave.,   Detroit,    Mich. 
Anderson,  Charles  A.,   1323  Widener  Bldg.,   Phila.,  Pa. 
Anderson,   Donald   S.,    1720    Beacon    St.,    Brookline,   Mass. 
Anderson,    Maurice    P.,    918    Queen   Anne    Ave.,    Apt.    C,    Seattle, 
Wash. 
•  Anderson,   Oscar  S.,  212  Hillside  Aye.,  Naugatuck,   Conn. 
Anderson,   Paul,    1735    New  Hampshire  Ave.,  Wash.,   D.   C. 
Andrews,  Donald  S.,  M.  A.  Hanna  &  Co.,  Cleveland,  Ohio. 
Andrews,   Francis   L.,   Main   St.,   Dalton,   Mass. 
Andrews,   Henry   B.,   460    Broadway,   New  York,   N.   Y. 
Andrews,  James  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Andrews,  Robert  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Andrews,   Robert  S.,  2865    Fairfax  Rd.,  New  Orleans,   La. 
Andrews,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Aney,  Jack  L.,  83  Central  St.,  Springfield,  Mass. 
Annett,   Fred  A.,  36th  St.  and  10th  Ave.,  New  York,  N.   Y. 
Annin,   Roswell   H.,  2j   School   St.,   Boston,   Mass. 
Annis,  Emmett  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Antell,  Tristan,   n  16   Ocean  Ave.,   Brooklyn,   N.   Y. 
Applin,   John,    1958   N.   25th   St.,    Phila.,   Pa. 
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Aretord,   Earl   S.,  404   F.   T.   &  T.   Bldg.,  Uniontown,   Pa. 

Armhurst,  Arnold  T.,  2160  Bailey  Ave,   Buffalo,  N.  Y. 

Armes,  Roland  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Armour,  James  W.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   G. 

Armour,  John  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Armstrong,   Eugene  P.,  551    Wolcott   St.,   Waterbury,   Ccnn. 

Armstrong,    Lorenzo    N.,    Red   Hook,    N.    J. 

Armstrong,  Wynn,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Arnold,   Clyde  N.,   1602  Woodland  Ave.,   Canton,   Ohio. 

Arnold,   Robert   B.,  831    South  6th   St.,   Terre  Haute,   Ind. 

Arthur,  James  B.,  8  East  Mt.   Royal  Ave.,' Baltimore,   Md. 

Aschaffenburg,   Emile   L.,   Lafayette   Hotel,   New   Orleans,    La. 

Ashton,   Harold   D.,   26  Hunter  PL,   Springfield,   Mass. 

Askins,   Charles,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Atherton,   Warren   H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Attersall,  George  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Atwood,  Ellis  T.,  Jr.,   Office  of  Chief  of  Ordnance(   Wash.,  D.   C. 

Austin,  Charles  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Austin,  Thomas  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Babcock,  David  L.,  3516  Brookdale  Ave.,  Oakland,  Cal. 

Baer,   Walter  J.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Bailey,    Frank  T.,   9   Westover   Rd.,   Montclair,   N.   J. 

Baird,   William   T.,  Jr.,      oMurray   St.,   New  York,   N.   Y. 

Baker,  Albert  B.,  320  Pelhamdale  Ave.,  Pelham,  N.  Y. 

Baker,  Elbert  H.,  Jr.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Baker,    Francis    H.,    3d   National    Bank,    Springfield,    Mass. 

Baker,    Frank  A.,   Office  of   Chief  of   Ordnance,   Wash.,   D.   C. 

Baker,    George  H.,    155    Elm   St.,   New   Haven,   Conn. 

Baker,  John  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Baldwin,   Carl    M.,    1    W.    Gay    St.,    Columbus,    Ohio. 

Ball,   Benjamin  H.,   318  St.  Johns  St.,  Highland  Park,  111. 

Ballard,   Robert  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Ballenberg,   Adolph   G.,   4754   Greenwood  Ave.,   Chicago,   111. 

Balsinger,    Harry   D.,   American   Steel    Foundries,    Sharon,    Pa. 

Bendler,   Lawrence   R.,   34   W.   44th   St.,   New  York,   N.   Y. 

Banister,  Edward  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bardell,  Samuel  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bardwell,  Robert  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Barker,    Samuel    G.,    335    Madison    Ave.,    Scranton,    Pa. 

Barker,  George  S.,  R.  F.  D.  No.   1,  Bridgeport,  Pa. 

Barlow,   Harold,   204    Minerva   St.,   Derby,    Conn. 

Barnard,  Clarence,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Barnard,   John   M.,   8   East   St.,   Weymouth   Heights,   Mass. 

Barnes,  Edwin  M.,  Glen  Head,  Long  Island,  N.  Y. 

Barnes,   George   S.,  30  Rich   St.,   Waltham,   Mass. 

Barnes,  Henry  H.,    Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Baron,   Milton,   5001    15th  Ave.,   Brooklyn,   N.   Y. 

Barrett,  William  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Barroll,  Francis  L.,  8315   Seminole  Ave.,  Chestnut  Hill,  Phila.,  Pa. 

Barron,   Harold,   71 19  N.   Broad   St.,  Phila.,  Pa. 

Barry,  Donald  S.,  1026  B  Ave,  E.,  Cedar  Rapids,  Iowa. 

Bartholomae,   Carl  H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Bartlett,   Edmund   B.,   Granville,  Licking  Co..   Ohio. 

Barton,  Raymond  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Barton,    Robert    C,    Barton,    Ohio. 

Bassett,  Charles   K.,   691   W.   Ferry   St.,   Buffalo,  N.  Y. 

Bassett,    Hulbert  D.,   Fair  View   Summit,  Vt. 

Batchelder,  George  F.,  4747  Woodlawn  Ave.,  Chicago,   111. 

Bates,   Harry   H.,   Kerneysville,   W.    Va. 

Batt,  Joseph  H.,  Laurel,  Del. 

Baumgartner,   Edgar  F.,   61    Broadway,   New   York,   N.   Y. 

Baylies,   Harry   L.,   648   Railway   Exchange    Bldg.,   Chicago,   111. 

Bayliss,   Homer   C,    800   Second   St.,   Marietta,    Ohio. 

Beal,   Walter   H.,   Berkshire  Apt.   No.   7,  Williamsport,   Va. 

Beardsley,     Donald     P.,     5219     Wissahickon     Ave.,     Germantown 

Phila.,  Pa. 
Beasley,  Warren  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Beck,  James  M.,  Jr.,   14  E.  44th  St.,   New  York,  N.   Y. 
Beck,  Victor  G.,  Army  City,  Kans. 
Beckett,   Walter  H.,  Lanham,  Md. 

Beebe,   Horace   M.,    170  4th   St.,    Fond   du   Lac,   Wis. 
Beecher,  Fred  S.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Behar,  Michael   F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Belanger,   Charles  A.,   300  East   Blvd.,   Detroit,   Mich. 
Bell,  John  A.,  Jr.,  1816  Washington  Ave.,  Carnegie,  Pa. 
Bender,   Walter  C.,  Wheaton,   Minn. 
Benedict,   Byron   W.,    Mechanicsburg,    111. 
Benham,    McFarland,    Central    Pk.    Apts.,   Indianapolis,    Ind. 
Bennett,   Fred  A.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Bennett,   Fred  A.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Bennett,  Julian  G.,   125  W.    I72d  St.,   New  York,  N.   Y. 
Bentler,   William   W.,   J430   16th  St.,   Des  Moines,   la. 
Bergen,   Herbert   S.,    10912   Fairchild   Ave.,   Cleveland,   Ohio. 
Bernbaum,  John   W.,    10449   Corliss   Ave..    Chicago,    111. 
Berolzheimer,  Edwin  M.,  710  E.   14th  St.,  New  York,  N.  Y. 
Beshore,   Harry  L.,   5th   &  Washington   Sts.,   Marion,   Ind. 
Bethel,  Clarence  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bidwell,  Morris  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bird,  Francis  H.,   1328  Fairmont  St.,  Wash.,  D.  C. 
Bird,  Oliver  W.,  Jr.,  64  E  86th  St.,  New  York,   N.   Y. 
Bieber,   Roy,    Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Biesel,  William  T.,  Neverville,  N.   Y. 
Bigelow,   Claude   D.,  Appleton   City,   Mo. 
Billings,  Cecil  M.,  710  E.  3d  St.,  Brooklyn,  N.  Y. 
Billings,  Kenneth  S.,   11 1   Bay  State  Rd.,  Boston,  Mass. 
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Bing,   Holger  H.,    1402   Washington   Ave.,   Racine,   Wis 

Birch,  Fletcher  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C 

Bird,   Frederick  H.,    1518   West   Van    Buren    St.,    Chicago,    111 

Bird,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Birdsell,  Albert  L.,  63  Jefferson  Ave.,  Grand  Rapids,  Mich. 

Black,  Ernest  W.,  214  S.  Church  St.,  Martinsburg,  W.  Va 

Black,  Julian  E.,   15   Groveland  Club,   Cleveland,   Ohio. 

Black,  Robert  C,   216  W.  North  St.,  Lima,  Ohio. 

Blackford,  Eugene  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 

Blackham,   William   C,    1348    Howard   Ave.,    Chicago,    111. 

Blackwood,    Edward    C,    249    Kearney   Ave.,    Cincinnati,    Ohio 

Blair,    Wayne    M.,    318    Walnut    St.,    Ottawa,    Kans. 

Blankenbuehler,    Rea    E.,    Elizabeth,    Pa. 

Blecki,  Adolph  J.,  902  St.  Aubin  Ave.,   Detroit,  Mich. 

Bledsoe,  John   H.,   5153  Delmar  Ave.,   St.   Louis,   Mo. 

Bleyer,   Clifford,  Union   League  Club,  Chicago,  111. 

Bliss,    George   R.,    Silver   Spring,    Md. 

Bliss,  William   C,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C 

Blodgett,    George   R.,   218   E    16th   St.,   New   York,   N.    Y. 

Blood,  Arthur  R.,   165  Alexandria  Ave.,  W.  Detroit,  Mich. 

Bloomfield,    Ralph,    324    W.    84th   St.,    New    York,    N.    Y. 

Boaz,    Will,    1 61  s   Harley   Ave.,    Ft.    Worth,   Tex. 

Bodine,   Howard   W.,   Trenton,   N.  J. 

Boeckh,  Everard  H.,  care  of  A.   G.  Jones  Ranch,  Travers,  Alberta, 
Canada. 

Bogardus,   Arthur  G.,   635    nth   St.,   Brooklyn,    N.   Y. 

Bohn,  Charles  H.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Boiselle,    Raymond,    1407    Boatman    Bank   Bldg.,    St.    Louis,    Mo. 

Bolton,  Thomas  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bomberger,   Harry  E.,   S.   Charlotte   St.,   Manheim,  Pa. 

Bomm,  Frank  J.,   1515   Bryant  Ave.,  New  York,  N    Y 

Bon,  Leo  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bond,  Leland  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bond,   William   L.,   Ilion,    N.   Y. 

Bonner,   Lawrence  K.,    1802  Broadway,   New  York,   N.   Y. 

Booth,    Frederick   E.,  419    Wood  Ave.,   Bridgeport,   Conn. 

Booth,  Neil  S.(  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Bornstein,   Harold  D.,   Office  of  Chief  of   Ordnance,   Wash.,  D    C. 

Bourne,  William  W.,   1240  Hall  Ave.,  Lakewood,  Ohio. 

Bowers,    Charles    B.,    712   Hartford   Bldg.,    Chicago,    111. 

Rothwell,  Lyman  D.,  Jr.,  2215  E.  97th  St.,  Cleveland,  Ohio. 

Boud,   Ernest  J.,    1003   3d  Ave.,   Cedar   Rapids,   Iowa. 

Bowen,  Joseph  H.,  Rollo,  Mo. 

Bower,  Chester  D.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bowles,   Basil   S.,   549   Walnut   St.,   Elizabeth,   N.   J. 

Bowne,   William   C..,    1712   Irving  Ave,   S..    Minneapolis,   Minn. 

Bowman,   William  M.,  3924   Spruce  St.,   Phila,   Pa. 

Bowne,  Ernest  V.   K.,  44  W.   85th  St.,  New  York,   N.   Y. 

Boyd,  Edward  H.,  509  E.   State  St.,   Sharon,   Pa. 

Boyer,   Geo.   H.,  Ro'la,  Mo. 

Boyle,  Chas.  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Brabant,    Clifford,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Bracken,    Nelson,    no   Elmwood  Ave.,    Davenport,    Iowa. 

Bradbury,  James,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Braddock,    James    A.,    Watervliet    Arsenal,    Watervliet,    N.    Y. 

Bradley,   Clay   O.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Bradley,    George    G.,    56    Watchung  Ave.,    Upper   Montclair,    N.   J. 

Bradley,  James  W.,  209  W.  97th  St.,  New  York,  N.  Y. 

Bradt,    Morris,    308    High    St.,    Chattanooga,    Tenn. 

Bragdon,  Lloyd  M.,  Middletown,   Del. 

Bramhall,   Thomas   W.,   Fendall   Bldg.,   Wash.,   D.    C. 

Bratnober,    Harry    L.,    care    of   Minnesota    Transfer    Co.,    St.    Paul, 

Minn. 
Bray,    Willis  J.,   KirKsville,   Mo. 

Breedlove,   Lincoln   B.,   Office  of  Chief  of  Ordnance,  Wash.,  D    C. 
Brennan,  John   O.,    1135   E.   Tioga  St.,   Phila.,  Pa. 
Brest,  Arthur,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Brett,   William  H.,  Jr.,  3084  Euclid  Blvd.,  Cleveland,   Ohio. 
Breuninger,  Henry  L.,  Norbeck,  Md. 
Brew,  George  W.,  4  W.  9*d  St.,  New  York,  N.  Y. 
Brewer,  Wilbert   S.,   11732  Lake  Ave.,   Cleveland,   Ohio. 
Brewster,   Robert  L.,    1612   13th  St.,   Des  Moines,   Iowa. 
Brice,   Charles  F.,  2222  DeLancy   St.,   Phila.,   Pa. 
Bridge,  Roy  S.,   154  South  St.,  Pittsfield,  Mass. 
Brigham,   Arthur   E.,   397   Grove   St.,  Worcester,   Mass. 
Bristol,   Harold   W.,  Washington   St.,   Beaufort,   S.'C. 
Bristol,  Kenneth  H.,  209   Ocean  Ave.,   Brooklyn,  N.   Y. 
Brockhage,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Brockway,   Reuben   M.,  251    W.   Main   St.,    Frankfort,   N.   Y. 
Brodrick,  William  S.,  R.  F.  D.  6,  Box  52,  Norfolk,  Va. 
Brooks,   Homer  W.,    165   Main   St.,   Springville,   N.    Y. 
Brooks,  Julius  A.,  827  N.  Main  St.,  Fostoria,  Ohio. 
Brooks,    Robert  H.,   51    Lathrop  Ave.,   Binghamton,   N.   Y. 
Bronworth,  Harry,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Broom,    Henry    C,    23    Masonic    Bldg,    Charleston,    W.    Va. 
Brown,  Clinton  B.,  care  of  Allied  Machinery  Co.,  New  York,  N.  Y. 
Brown,   George  W.,    136   10th  Ave.,   San   Francisco,   Cal. 
Brown,  James  A.,    Smithtown,   L.    I.,   N.   Y. 
Brown,  James   F.,   410   Marion    St.,    Denver,   Colo. 
Brown,  John  L.,   204  W.  4th  St.,  Anderson,   Ind. 
Brown,   Kenneth   D.,    162   W.    76th    St.,   New   York,    N.    Y. 
Brown,    Lawrence    D.,    724    Broad    St.,    Chattanooga,    Tenn. 
Brown,  Lindsley  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Brown,   Rogers   S.,   48   Elm   St.,  Montclair,   N.  J. 
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Brown,   Thomas  E.(  Jr.,   155   Madison  Ave.,  Morristown,  N.   J. 
Brown,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Browne,    Kenneth  J.,   815    Kensington   Ave.,   Plainfield,   N.   J. 
Browne,    Theodore   C.,   40   Summer   St.,    Salem,    Ma'ss. 
Browne,   Walter  E.,   321   Arlington  Ave.,  Jersey   City,   N.  J. 
Broylos,  Littleton  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bruce,   Maddux  P.,   1629  N.  Cap.  Ave.,  Indianapolis,   Ind. 
Bruhn,  William   H.,    1936  W.  4th  St.,   Davenport,   Iowa. 
Brundage,   Charles    F.,   56    Beaver   St.,   New   York,    N.    Y. 
Brunn,  Ermund  F.,  82  Beaver   St.,  New  York,   N.   Y. 
Brush,    Charles   F.,   Jr.,   3725    Euclid   Ave.,    Cleveland,    Ohio. 
Brussart,   Albert   G.,   420   Pine   St.,    Steelton,    Pa. 
Bryan,    Marcus    K.,    1505    Highland   Ave.,    Louisville,    Ky. 
Buck,   Thomas,    Faculty   Club,    Berkeley,    Cal. 
Buck,  Walter  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Buckley,  Edmund   T.,  2237   W  21st  St.,   Los  Angeles,   Cal. 
Budd,  Alfred  N.,  2  W.   Concord   St.,   Kansas   City,   Mo. 
Bunce,   Beverlv,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bunker,  George  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burchard,  Allan  E.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burdick,    Charles    L.,    120    Broadway,    New    York,    N.    Y. 
Burke,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burns,    George    W.,    3130    Durrell    Ave.,    Cincinnati,    Ohio. 
Burns,  Ralf  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burton,   Crawford,   Office   of   Chief  of  Ordnance,  Wash.,   D.    C. 
Burton,  Harry   H.,  61    S.   6th   St.,   New  Bedford,  Mass. 
Busby,   Hibbard    S.,    3    Oak   PL,    South    Manchester,    Conn. 
Bush,    LeRoy,    1214    Fullerton    Bldg.,    St.    Louis,   Mo. 
Bushman,  Bvron  F.,   1401    Majestic  Bldg.,   Detroit,   Mich. 
Butler,  Frank  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Butler,  John  L.,  Office  of  the  Chief  of  Ordnance,  Wash.,  D.   C. 
Buzbv,    Paul   M.,   45    E.    Central   Ave.,    Moorestown,    N.    J. 
Bylutid,  Walter  R.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Cain,   Bernard,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Caldwell,  Edward  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Caldwell,  John  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Calvin,  Herbert  H.,  U.   S.   Fuel  Co.,  Salt  Lake  Citv,   Utah. 
Campbell,  George  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Campbell,  Lorn,  Jr.,  care  of  U.  S.  Welding  Co.,  Minneapolis,  Minn. 
Campbell,  Philip  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Candee,   Walter   M.,    '"Harbor   Knolls,"   Great   Neck,    L.    I.,    N.    Y. 
Cardwell,  James  R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Carey,   Charles,   R.    F.   D.    No.   2,    Lancaster,   Pa. 
Carey,  Raymond  T.,  97   Horatio  St.,  New  York,  N.  Y. 
Carmichael,   Daniel  A.,  367  Lexington  Ave.,  New  York,  N.  Y. 
Carmine,   Marie  J.,   West   Linthecum   Heights,    R.    F.    D.,   Hanover 

Md. 
Carnia'tx,  Alfred  J.,   908  Park  Ave.,   Hoboken,   N.   J. 
Carpenter,   Charles   H.,    Bristol,   N.   H. 

Carpenter,   Charles   A.,   582   St.    Marks   Ave.,   Brooklyn,    N.   Y. 
Carr,   Burton  J.,  21    South   14th  St.,  Richmond,  Ind. 
Carr,   Francis   J.,    11    Brooks   St.,   Atlantic,   Mass. 
Carr,   Harry   B.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Carr,   Houghton,   61 12  Howe   St.,   Pittsburgh,  Pa. 
Carroll,  Mark  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carroll,   Martin  C,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Carson,   Charles   B.,   125   Plymouth  Ave.,   Rochester,   N.   Y. 
Carson,   Clair  C,    1457  E.   66th  PI.,   Chicago,   111. 
Carson,   David   B.,   27   King  Edward  Apts.,   Pittsburgh,   Pa. 
Carter,    Bert   W.,    141    Freeman   St.,   Woodbridge,   N.   J. 
Carter,  James  M.,  care  of  A.  H.   Carter,  469  5th  Ave.,  New  York, 

X.   Y. 
Carter,  William   C,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Cassin,   Louis   C,   Germantown   Cricket  Club.,    Germantown,   Phila., 

Pa. 
Castle,  Alfred  C,  715  N.   Morgan  St.,  Chicago,  111. 
Cather,   Harold  M.,  622  Van   Ness  St.,   San  Antonio,  Tex. 
Catlin,  Edgar  S.,  Warsaw,  Ind. 

Cawse,    Alfred   J.,   Princes    Bay,    Staten    Island,    N.   Y. 
Chadwick,    Robert    A.,    Jr.,    Milwaukee    Athletic    Club,    Milwaukee, 

Wis. 
Chaffe,   John   C,    1624    Locust   St.,    Phila.,    Pa. 

Chamberlain,  Joseph  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Chambers,  Arnott   B.,   Office  of   Chief  of   Ordnance,   Wash.,   D.   C. 
Champaign,   Donald    K.,    109    S.    Plain   St.,    Ithaca,    N.    Y. 
Chaninol,  Edward  D.,  617  N.   34th  St.,   Phila.,   Pa. 
Chapin,    Maurice    S.,    25    Bellevue   Ave.,    Springfield,    Mass. 
Chapman,   William  H.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Chappie,  Arthur  G.,   203   Avenue  F,   Brooklyn,   N.   Y. 
Charles,  John   S.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Charles,  Virgil  N.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Chase,  Frank  A.,  2821    nth  St.  N.  W.,  Wash.,  D.  C. 
Chase,   George  D.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Chasteen,  Carl  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.    C. 
Chesebro,  Samuel  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Chester,   Allan   F.,   Findlay,   Ohio. 

Chevrefile,   Evaristo  F.,   48   Houghton   St.,   Worcester,  Mass. 
Childs,  Charles  E.,  4617  Newhall  St.,  Germantown,  Phila.,  Pa. 
Chiles,    Eugene    E.,    Stephens   City,   Va. 
Chisholm,  Marquis,  Jr.,  705   Amity  J5t.,  Homestead,  Pa. 
Chittenden,  Lorenzo  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Christian,   Kenneth  A.,  30  Prospect  St.,   East   Orange,   N.  J. 
Christman,  John  N.  H.,  2141  W.  95th  St.,  Cleveland,  Ohio. 
Christopher,  George  T.,  640  6ZA   St.,  Terre  Haute,  Ind. 
Christy,  Glen  D.,  447  W.   Poplar  St.,  Harrisburg,  111. 
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Churchill,  Harold  W.,  309  VV.  9th  St.,  Erie,  Pa. 
Clapp,   Stuart   H.,   16  Bay   State   Rd.,   Pittsfield,   Mass. 
Clark,   Harvey  A.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Clark,   Henry   M.,  Jr.,  3   Lafayette   St.,   Springfield,   Mass. 
Clark,  Milford  H.,  Jr.,  520  Elmwood  Ave.,   Buffalo,  N.   Y. 
Clark,  Ronald,   51   Chambers  St.,   New  York,  N.   Y. 
Clarke,    William   D.,   care   of   Riverside   Club,    Penns    Grove,    N.    J. 
Clemens,  Augustus  D.,  700  Evesham  Ave.,  Govans,   Baltimore,  Md. 
Clement,   Robert,   Clement  National   Bank,   Rutland,   Vt. 
Clements,  John   W.,    109   N.    13th  St.,   Richmond,    Ind. 
Clime,   Benjamin   S.,   5931    Park  Ave.,   Phila.,   Pa. 
Coate,  Armitt  H.,   328   Chester  Ave.,   Morristown,   N.  J. 
Coates,  Edward  O.,  Box  68,  Bala,  Pa. 
Coburn,   Ralph   H.,    1669   E.   81st   St.,   Cleveland,   Ohio. 
Cockrill,    Emmet,    510   Hazelwood   Ave.,    Detroit,    Mich. 
Coffee,  Grover  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Coffin,   Tristram   R.,   R.   F.   D.   No.    1,   Box   19,   Pasadena,   Cal. 
Cohagon,  James  E.,  204  E.   Broadway,  Fairfield,   Iowa. 
Coholan,  Gerald  M.,   19  S.  High  St.,  New  Britain,  Conn. 
Cokell,  Walter  B.,  113  Waverley  PL,  New  York,  N.  Y. 
Colburn,  Layton   R.,   The   Farnsboro,   Wash.,   D.   C. 
Cole,  Claude  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Coleman,  James  M.,   1724  S.  23d  St.,   St.  Joseph,   Mo. 
Coleman,   Roy   E.,    5405    Ingleside  Ave.,    Chicago,    111. 
Coleman,   Robert  J.,   820  Commercial  Trust   Bldg.,   Phila.,   Pa. 
Colliau,   Henry  J.,  331    E.   Liberty   St.,  Ann  Arbor,   Mich. 
Collier,  Roy,    1235   Peachtree  St.,  Atlanta,   Ga. 
Collingwood,    George,   603    Beech    St.,    Holyoke,    Mass. 
Collins,  Arthur  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Collins,    Dennis    F.,    248    Farnham    St.,    Lawrence,    Mass. 
Collins,  Frederick  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Collins,   Manly  A.,   Gallion,  Ala. 

Coman,  James  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Comfort,   George  P.,  21   N.   Georgia  Ave.,  Mason  City,   Iowa. 
Commerford,    Leon,    1831    Ontario    PI.    N.    W.,    Wash.,    D.    C. 
Comstock,   George  F.,    1222  Blaine  St.,  Port  Townsend,   Wash. 
Conrad,  Walter  M.,   5529   Morris   St.,   Germantown,   Phila.,   Pa. 
Connell,  Carleton  A.,   1115  Vine  St.,   Scranton,   Pa. 
Connell,   Harold  E.,    1218  Vine   St.,   Scranton,  Pa. 
Connolly,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Connett,  Albert  N.,  Jr.,  969  Park  Ave.,  New  York,  N.  Y. 
Connette,  Thomas  W.,  care  of  International   Railway   Co.,  Buffalo, 

N.   Y. 
Connolly,  Jay  M.,  Grand  Rapids,  Ohio. 
Conolly,    John    N.,    73    N    7th    Ave.,    Rockaway    Park,    New    York, 

N.   Y. 
Connors,   Frank  J.,  50  Parmenter  Rd.,  Waltham,  Mass. 
Connors,  Harry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cook,  Alonzo  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cook,  John,    165   S.   Van   Dien  Ave.,   Ridgewood,   N.  J. 
Cooley,  Harry  M.,  45  Cook  St.,  Torrington,  Conn. 
Coolidge,    Sidney,   Main   St.,   Concord,    Mass. 
Coombes,   George,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Coon,   Richard   E.,  Jr.,   21    Balding  Ave.,  Poughkeepsie,   N.   Y. 

Cooper,  James  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Corbett,   William  J.,    819   Chestnut   St.,   Erie,   Pa. 

Corbey,  William  J.,   651    Buena  Ave.,   Chicago,  111. 

Corcoran,  Edward  T.,  36  Francis  St.,  Mechanicsville,  N.  Y. 

Corcoran,  William,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Corkran,  Ceylon  C,   1838  W.   Venango   St.,   Phila.,   Pa. 

Corkran,  Woodward  W.,  700  N  Jackson  St.,  Media,   Pa. 

Cory,   Walter   M.,    51    Clairmont   Ave.,   Verona,   N.   J. 

Costello,  John'  L.,   1635  N   62d  St.,  Phila.,  Pa. 

Cottrell,   Frederick,   398  McDonough   St.,  Brooklyn,   N.   Y. 

Couper,   Harold   W.,   4665   Maryland  Ave.,    St.   Louis,   Mo. 

Coursey,  Thomas  J.,  212   S.   West  St.,  Geneva,  N.   Y. 

Cox,  James   S.,   Sanders   Rd.,  Norwood,  Mass. 

Cox,  Robert  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Coxhead,  Ralph  C,  51st  floor,  Woodworth  Bldg.,  New  York,  N.  Y 

Cozzens,   Arthur   D.,   427   St.   Johns   PI.,    Brooklyn,   N.    Y. 

Craig,  Mason  L.  W.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Crawford,   Harry   E.,   Bush   St.,   Berea,   Ohio. 

Crocker,  Paul  R.,  3d  Ave.,  Canajoharie,  N.  Y. 

Cross,   Edward  J.,  21 12  Roscoe   St.,   Chicago,   111. 

Crow,   Horace  H.,   223   Emerson    St.,   Princeton,    Ind. 

Crowl,  Loyal  J.,  29  Morton  St.,  B<  -jton,  Mass. 

Cruttenden,  Alexis,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Cudmore,   Christopher,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Cullen,  William  V.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Culman,   Carl  W.,   476  W.    143d   St.,   New  York,   N.   Y. 

Culver,  Raymond  D.,  Amenia,  N.  Y. 

Cummings,  Herbert  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Cundell,  Arthur  B.,  374  Broaddus  Ave.,  Clarksburg,  W.  Va. 

Cunningham,   Henry,  Jr.,  222   W.    79th  St.,   New  York,   N.   Y. 

Curley,  William  E.,  Roslyn,  Md. 

Curran,  Edward  F.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Curtin,  John,   1850  E.   14th  St.,  Brooklyn,  N.  Y. 

Curtis,    Edward   G.,    50    Congress    St.,    Boston,    Mass. 

Curtis,  Monroe,  2045  Adelbert  Rd.  S.  E.,  Cleveland,  Ohio. 

Curtiss,  Alfred  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Curtiss,   George  W.,   116   Grove  St.,   Tarrytown,   N.   Y. 

Cushing,   Charles  D.,   Main   St.,   Houlton,   Me. 

Cushman,   Edward   S.,   285    State   St.,   Albany,    N.    Y. 

Cushman,   Frederick   B.,  Water  St.,  North  Bennington,  Vt. 

Cusick,  Walter  M.,  43  Tremont  St.,  Boston,  Mass. 
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Cut'er,    Clifford,    205   Lincoln    St.,    Boston,    Mass. 
DaCosta,  James  S.,  836  S.   51st  St.,  Phila.,  Pa. 
Daley,   Robert  I.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Damon,  James  G.,  6  Benevolent   St.,  Providence,  R.   I. 
Dangerfield,  James,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Darden,  Joseph  T.,  Jefferson   Hotel,   Richmond,  Va. 
Darling,  Chester  C,  18  Euclid  Ave.,  Providence,   R.  I. 
Darlington,  Isaac   G.,  318  S.   Walnut   St.,  West  Chester,  Pa. 
Darrin,  Ralph  M.,  83  Dawes  Ave.,  Pittsfield,  Mass. 
Darsie,  John  A.,  5850  5th  Ave.,  Pittsburgh,  Pa. 
Daube,  Donald  O.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Daugherty,   Charles   E.,   245    Lenoir  Ave.,   Wavne,    Pa. 
Davenport,  Harry  J.,  2123  4th  St.  N.  E.,  Wash.,  D.   C. 
Davey,  Otis,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Davies,  Ralph   M.,  2646   Pleasant  Ave.,   Minneapolis,   Minn. 
Davis,  Albert  W.,   146  L  St.,  South  Boston,  Mass. 
Davis,  Lawrence,  6  Sumner  St.,  Southbridge,    Mass. 
Davis,  Strother,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Davis,  Tenney  L.,  50  Mt.   Vernon  St.,   Somerville,  Mass. 
Davisson,   Richard  L.,   Glen  Cove,  N.   Y. 
Davisworth,   George  A.,  963  Heard  Ave.,  Augusta,   Ga. 
Davy,   Harry  H.,   171 1   N   16th  St.,  Phila.,  Pa. 
Dawson,  Carroll  H.,  Hotel  Gramaton,  Bronxville,  N.  Y. 
Day,  Frank  C,   149   Seebaldt  Ave.,   Detroit,   Mich. 
Deacon,    Gerald    H.,    McKean    Ave.    and    Capier    St.,    Germantown, 

Phila.,  Pa. 
Dean,  Fred  L.,  507  N.  75th  St.,  Seattle,  Wash. 
Dean,  Fred  M.,   116   1st  St.   N.  W.,  Wash.,  D.  C. 
Dean,  William  M„   False  View,   Iowa. 
DeAngelis,  Marshall,   11   Cottage  PI.,  Utica,  N.  Y. 
Deats,  Aaron  C,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
DeBord,  George  H.,  P.  O.  Box  1356,  Detroit,  Mich. 
DeCamp,  Verne  G.,  758  Wilkerson  St.,  Guntington,  Ind. 
Dee,   Frank  H.,  Jr.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Deeds,   Frank,    506   E.    17th   St.,    Vancouver,   Wash. 
Degnon,    Phillip   J.,    International    Motors    Co.,    New   York,    N.    Y. 
deLaval,   Rudolph,   136   Highland  Ave.,   Orange,   N.  J. 
DeMerell,    George   S.,   41    Jefferson    St..    Barre,   Vt. 
Demeritt,  Harold  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dempwolf,  Frederick  G.,  701   S.  George  St.,  York,  Pa. 
DeRoulac,  Joseph  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Deuel,  William  E.,  515  W.   158th  St.,  New  York,  N.  Y. 
Devaney,  John  J.,   1861    Broadwav,   New  York,   N.   Y. 
De  Witt,  Harry  A.,  41   N.   Wendall   Ave.,   Schenectady,   N.  Y. 
Dickey,  James   B.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Dickinson,   George  S.,  San  Juan,  P.   R. 

Dickson,    George   P.,    3839    Park   Ave.,    Kansas    Citv,    Mo. 
Dickson,  Ross  H„  Technology  Club,   17  Gramercy  Pk.,  New  York, 

N.  Y. 
Dibble,   Leonard   J.,    109    Lafayette   Ave.,    Brooklyn,    N.   Y. 
Diehl,  John  P.,  Sauk  City,  Wis. 

Dietrich,  Robert  W,  601   E.  Evesham  Ave.,  Govens,  Baltimore,  Md. 
Dietrickson,  William   F.,   5324   Bartmer  Ave.,  St.   Louis,  Mo. 
Dillman,  Milo  S.,  5450  E.   View  Park,  Chicago,  111. 
Dingee,  George  A.,   187  Field  Pt.   Rd.,  Greenwich,  Conn. 
Dinkelspiel,  Leonard,  50  West  71st  St.,  New  York,   N.   Y. 
Dinsmore,    Elmer    B.,   217   Arsenal    St..   Watertown,   Mass. 
Dinsmore,  John  C,    147   Befefit   St.,  Providence,  R.   I. 
Dodd,  Charles  A..   Mitchell,  Ind. 

Dodge,   Karl,   McKeen   Ave.,   Germantown,   Phila.,   Pa. 
Dodge,   Robert    S.,    116   North   Ave.,   New   Rochelle,   N.   Y. 
Doerschuck,    Richard    W.,    1306    Greene    St.,    Brooklyn,   N.    Y. 
Doman,  Harold  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Donaldson,  William  T.,   1066  Orchard  St.,   St.  Paul,  Minn. 
Donnally,  Moses   S.,    1123   Virginia   St.,   Charlestown,   W.   Va. 
Dorchester,  Alfred  W.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Doremus,    Robert   C.    945    Lothrop   Ave.,   Detroit,    Mich. 
Doman,   Harry  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Doscher,  William   S.,  430   6th  St.,   Brooklyn,   N.   Y. 
Doty,   Archibald   C,    16    Gilbert   PL,    Yonkers,    N.   Y. 
Doud,  Chauncey  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Doughty,  Edward  C,  32  Hoxsey  St.,  Williamstown,  Mass. 
Douglas,  Morris   D.,   222  S.   2d   St.,   Clearfield,   Pa. 
Douglas,  Ward,  2601    Calumet  Ave.,   Chicago,   111. 
Downey,  John  J.,    134  Map'e   St.,   W.    Roxbury,   Boston,   Mass. 
Downing,  James  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Downing,    Thomas  S.,   Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Doyle,  William  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Drake,    Charles    L.,    care    of    N.    M.    Drake,    T2    E.    82d    St.,    New 

York,  N.  Y. 
Drake,  Richard  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dressier,    Louis    R.,    Coronado    Apts.,    20th    and    Center    St.,    Des 

Moines,    Iowa. 
Drew,    C.    B.,   8   E.    Clark    Pi.,    Orange,   N.   J. 
Drexel,  Anthony  J.,  Jr.,   Lakewood,  N.  J. 

Driver,   Charles,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Drukenbred,   Russell    F..   2066   E    107    St.,   Cleveland,   Ohio. 
Dryden,  John   F.,  care   Prudential   Ins.   Co.,   Newark,    N.  J. 
Duckstein,  Harry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Duff,  William  P.,  228  Delafield,  Aspinwald,  Pittsburgh,  Pa. 
Duffy,    Charles    H..    11    Irving    St..    E.    Chevy    Chase,    Md. 
Dunbar,   Thomas   K.,   5318   Hyde   Park   Blvd.,   Chicago,   111. 
Dugdale,  Harvey  H.,   1537  Kemble  Ave.,  South  Bend,  Ind. 
Dunagin,  George  A.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Duncan,    Andrew,    Fort   William,    Me. 

Dunlap,   Theodore   M.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Dunning,  Leighton,   15   S.   21st  St.,   Phila.,  Pa. 
Duntley,   Loyd   B.,  National  Tool   &  Mfg.   Co.,   St.   Louis,  Mo. 
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Dupee,  Charles  F.,  213   Branch  St.,   Lowell,  Mass. 
Durkee,   Chauncey   H.,   31    Columbus  Ave.,   Haverhill,   Mass. 
Eaton,  James   M.,   Office   of  Chief  of  Ordnance,  Wash.,   D.   C. 
Ebert,   George  L.,   5933   Rice   St.,  Chicago,  111. 
Ebv,  Martin  S.,  Lititz,  Pa. 

Eby,   Valentine   B.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Edmonds,    Marion    K.,    care    of    Chas.    L.    McCauley,    R.    F.    D.    5, 

Defiance,  Ohio. 
Edwards,  Gordon  R.,  1483  Newton  St.  N.  W.,  Wash.,  D.  C. 
Edwards,   Harold   G.,   319  Jefferson   St.,   Muskegon,   Mich. 
Edwards,    Irving  W.,    12   Cambridge    PI.,    Brooklyn,   N.    Y. 
Edwards,  Milm  G.,   1427  S.  Cinn.  St.,  Tulsa,  Okla. 
Egan,  Thomas,  20  Hawthorne  St.,   Providence,  R.  I. 
Eggleston,    George   H.,    Proctor,   Vt. 

Eggleston,  Richard  C,   5035   Florence  Ave.,  W.  Phila.,  Pa. 
Filers,  Henry  K,  Red  Hook,  N.   Y. 

Eisenhauer,    George   R.,    Poplar   Hill,   Roland    Pk.,    Baltimore,    Md. 
Eldon.    Albert   J.,    care    Mrs.    W.    L.    Mann,    66    S.    85th   St.,    New 

York.  N.  Y. 
Filkins,  Dennie,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ellenberger,    Alfred    S.,    1800   W.    Grand    Blvd.,   Detroit,    Mich 
Elliott,   Arthur   D.,   525   Park  Ave.,   New   York,   N.   Y. 
Elliott,   Gordon  B.,  Grafton,   Mass. 
Ellis,  Alden  Q.,  Endeavor,  Wis. 

Ellis,  John   H.,    528   N.    Newstead  Ave.,    St.   Louis,   Mo. 
Ellison,  Stanley  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Elmes,  John  W.,  1034  E.   14th  St.,  Brooklyn,  N.  Y. 
Embrick,  Robert  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Emmett,    Richard,    Jr.,    care    The    Bartlett    Heywood    Co.,     Balti- 
more,   Md. 
Engel,   Paul   H.,    12  Landscape   Ave.,  Yonkers,  N.   Y. 
Engelhardt,  Paul  W.,   104  W.  43d  St.,  New  York,  N.  Y. 
England,   Joseph   T.,    121 1    N.    Calvert   St.,    Baltimore,    Md- 
English,   George  H.,   323  Earlham  Terrace,  Phila.,  Pa. 
Epperson,  Lester  Y.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Erbeck,   James    C,   249   2d   Ave.,    Homestead,    Pa. 
Ericson,  Edward  0.,  Helmette,  N.  J. 
Ernst,   Frank  A.,   1201   Bloomfield  St..  Hoboken.  N.  J. 
Eroe,  Harold  S.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Eshleman,   Silas   K,  Jr.,   P.   O.   Box    16,   Leaman   Place,   Pa. 
Eskridge,   Charles   D.,   Burlington,   N.   C. 
Estabrook,   Hubert  A.,   511    U.    B.    Bldg.,   Dayton,   Ohio. 
Etheredge,  Cleb  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Evans,  Arthur  W.,  700  Riverside  Drive,  New  York,  N.  Y. 
Evans,  Bovd  V..   Standard  Screw   Products   Co.,   Detroit,   Mich. 
Evans,   Elwyn,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Evans,   Sanford,   Offic£  of  Chief  of   Ordnance,  Wash.,   D.    C. 
Evans,  Ward  V.,   Rawllnsville,   Pa. 

Ewers,  Harold   F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Ewers,  Robert  R.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Eyrick,   George  J.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Faas,  Martin  F.,   1284  Jefferson  Ave.,   Brooklyn,  N.  Y. 

Falvey,  Hugh  J.,   1236  Farwell  Ave.,  Chicago,  111. 

Farley,  William  P.,  1005  Harvard  St.,  Rochester,  N.  Y. 

Farwell,    Frank   E.,   Jr.,    1157    Commonwealth   Ave.,    Boston,    Mass. 

Fawcett,   William    R.,   El   Paso   Club,    Colorado   Springs,   Colo. 

Fawkes,  Harry  K.,  East  29th  and  Stephens  Sts.,  Portland,  Ore. 

Featherstone,  Robert  H.,  2834  Brentwood  Rd.,  Wash.,  D.  C. 

Fecteau,   Peter  E.,   1065   Clair  Ave.,   Cleveland,   Ohio. 

Feerick,  Patrick,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Feil,  Joseph  L.,  218  Troy  St..   Dayton,  Ohio. 

Feinberg,  Benjamin  G.,   515  W.   187th  St.,  New  York,  N.  Y. 

Felt,   Henry  L.,   714  W.    181st  St.,   New   York,   N.   Y. 

Fenner,   Herbert   L.,    74   Cooke   St.,    Providence.    R.    I. 

Feock,  Lyman  R.,   1013  Monroe  St.,  Ann  Arbor,  Mich. 

Ferguson,  William  C,  920  Market  St.,  St.   Louis,  Mo. 

Ferrandou,  Alfred   H.,   1629  Robert  St.,  New  Orleans,  La. 

Fettv,  John   R.,  Statler  Hotel,  Cleveland,   Ohio. 

Field,   Charles  B.,   111    E.   Wardman  Courts,  Wash.,  D.   C. 

Field,  John,   Brooklawn  Pk.,   Bridgeport,  Conn. 

Field,   Robert   N.,   care  of  Hermon    S.   Field,   3203   Powelton   Ave., 
Phila.,    Pa. 

Fielder,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Figgis,  Clifford  F.,  301  Jefferson  Ave.,  Brooklyn,  N.  Y. 

Filbert,   George   B.,   2508   St.   Paul   St.',   Baltimore,   Md. 

Findeisen,  John  O.,  226  Wyncote  Rd.,  Jenkintown,  Pa. 

Findley,  Donald,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Finley,   Charles  A.,  5814  N.  Park  Ave.,  Phila.,  Pa. 

Finnell,  Jules   B.,  Osborne,   Ohio. 

Finnerty,  Burke.  217  8th  St.,  Jersey  City,  N.  J. 

Finney,  Harry  W.,  43  Exchange  PI.,   New  York,  N.  Y. 

Fischer,  John  G.  A.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 

Fish,    Fred    E.,    Farmington,    Me. 

Fish,  William  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Fisher,   Charles   E.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Fisher,  Freeman  G.,  2308  Humboldt  Ave.,  S.  Minneaphs,  Minn. 

Fisher,   Harold   F.,    337    Newcastle   Rd..   Rochester,   N.   Y. 

Fisher,  Harry  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Fiske,    Charles   P.,    115    Devonshire   St.,   Boston,   Mass. 

Fiske,    Frederick    P.,    care    of   Harris,    Forbes    &    Co.,    56    William 
St.,   New   York,   N.   Y. 

Fitch.  William  K.,   849   N.   Main   St.,   Rockford,   111. 

Fitzgibbon,  Joseph,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Fitzpatrick.  John  T.,  State  Library,  Albany,  N.  Y. 

Flammer,  William  H.,   124  W.  87th  St.,   New  York,  N.  Y. 

Floerckv,  Herbert  E.,   4800   Sheridan   St.,  Chicago,   111. 

Floyd,  John  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Floyd,  Nicholl,   2d,   Office  of  Chief  of  Ordnance.  Wash.,   D.   C. 
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Folev,   William   T.,   224   McCormick   PI.,    Cincinnati,    Ohio. 

Ford,   Harry  C,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Forney,  Ross  H.,  3603  Hall  St.,   Dallas.  Tex. 

Foster,    Thome,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 

Foust,   Samuel  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Fowler,  George  W.,  Elm  St.,  Lowville,  N.  Y. 

Fowler,    Wallace   S.,    117    Florence    St.,    Roslindale,    Mass. 

Fox,   Charles  J.,    1428   Wightman   St.,  Pittsburgh,    Pa. 

Fox,   Rudolph  H.,  care   Security  Trust   Co.,  Hartford,   Conn. 

Frahm,  George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Fraim,    Parke    B.,    Lehigh    University,    Bethlehem,    Pa. 

Frame,   Floyd   H.,   703   E   12th  St.,   Rolla,   Mo. 

Francis,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Francis,  John  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Franke,  Charles  A.,  7   Tuxill  Sq.,  Auburn,  N.  Y. 

Franket,  William  F.,  279  Olivia  St.,  Derby,  Conn. 

Freed,  Ralph  A.,  628  Lakewood  Ave.,   Youngstown,   Ohio. 

Freeman,   Clarke,   235   Arlington   Ave.,   Providence,   R.    I. 

French,  George  D.,    1044  Rock  Island   St.,  Davenport,  Iowa. 

French,   Harold   F.,  25   Eastern   Ave.,   Newport,  Vt. 

French,  Seth  B.,  43  W.  51st  St.,  New  York,  N.  Y. 

French,  William  F.,    132  N.   Water  St.,  Urbana,   Ohio. 

Frevort,   Carl  B.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Frew,   George  H.,   7   Hanover   Sq.,  New  York,   N.   Y. 

Froelick,  Howard,  care  Imbrie  &  Co.,  61  Broadway,  New  York, 
N.   Y. 

Frohman,  Nathan  S.,  827  Cleveland  Ave.,  Cincinnati,  Ohio. 

Friend,  David  H.,  R.   F.  D.  No.   1,  North  Industry,   Ohio. 

Fuller,  George  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Gaebelin,   Paul  W.,  3   Gladstone  Apts.,  Colorado   Springs,   Colo. 

Gailliard,  Samuel  G.,  307  Lawrence  St.,  New  Haven,  Conn. 

Galvin,  Lamar  J.,  Pierce  Arrow  Motor  Car  Co.,   Buffalo,  N.   Y. 

Gamble,   Carroll   M.,    923   N.    Main    St.,   Ottawa,   Kans. 

Gardner,  Augustine  V.,  315   W.   Wabesha   St.,   Winona,   Minn. 

Garlock,  Harry  E.,  Thane,  Alaska. 

Gately,    William   A..    125    E    54th    St.,    New    York,    N.    Y. 

Gates,    Edgar   F.,    Girard,    111. 

Gatter,   Lachlan    S.,   35   St.   Nicholas   Terr.,   New   York,   N.   Y. 

Gaudreau,  Patrick  H.,  Office  of  Chief  of  Odnance,  Wash.,  D.  C. 

Gebert,    Russell   C,    Cumberland    St.,    Phila.,    Pa. 

Gehan,    Robert   E.,    809   Charles    St.,    St.    Paul,    Minn. 

George,  Harry  S.,  650   171st  St.  W.,  New  York,  N.  Y. 

Geraghty,  Frank  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Gerber,  Lipman   S.,   310  Clifton  Ave.,  Lakewood,  N.  J. 

Gerlach,  Max  S.,   162  E.  90th  St.,  New  York,  N.  Y. 

Gfroerer,    Herbert,    50    Richfield   St.,    Dorchester,    Mass. 

Gfrorer,  Albert  H.,  care  of  Automatic  Transportation  Co.,  Buf- 
falo.  N.    Y. 

Giegerich.  Arthur  N.,  2255  Loring  PI.,  New  York,  N.  Y. 

Gifford,   Clifton   K.,    Pankboro,   N.   J. 

Gillen,  Ira   E.,   Planter's  Hotel.   Chicago,    111. 

Gillespie,  Julian   E.,   4008  Junius   St.,   Dallas,   Tex. 

Gilmore,   Scott  E.,  401   W.  Ave.,  Elyria,  Ohio. 

Gitchell,  Lloyd  O.,  230  W.  95th  St.,  New  York,  N.  Y. 

Given,  Arthur,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 

Glassell,   Steve  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Glatfclter,  Philip  H.,   Spring  Grove,  York  Co.,  Pa. 

Gleason,  James  E.,  124  E.  22d  St.,  Chicago,  111. 

Glenn,  Edward  R.,   1438  N   13th   St.,   Phila.,  Pa. 

Goho,    Reuben    E.,   27    Haymarket    Sq.,    Boston,    Mass. 

Goldberg,   David  D.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Goldsmith,   Walter  J.,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 

Goodhart,  Arthur  L.,   The   Shoreham,   Wash.,   D.   C. 

Goodloe,   Samuel  P.,  Afton,   Va. 

Goodnow,  Walter  S.,  University   Club,   Chicago,   111. 

Goodrich,  Charles   F.,   38  Clarendon  St.,  Walden,  Mass. 

Goodwin,  William  L.,  2943   Hamilton   Blvd.,   Detroit,   Mich. 

Gordon,  Kenneth  H.,  514  N.  4th  St.,  Oquawka,  111. 

Gormley,  Arthur  S.,   173  N.   State  St.,  Chicago,   111. 

Gorton,  Walter  T.,   Plymouth,  Mich. 

Goss,   Leonard   K.,    1668  E.    117th   St.,   Cleveland,   Ohio. 

Gottron,  John    F.,    708   Birchard   Ave.,   Fremont,    Ohio. 

Gottsman,  Victor,  1320  New  York  Ave.^Wash.,  D.  C. 

Gould,  Edward  B.,  28  Cayuga  St.,  Seneca  Falls,  N.  Y. 

Goward,  Henry  E.,  141   W.   104th  St.,  New  York,  N.  Y. 

Grant,  George  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Gravely,  Louis  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Graves,  Sheldon  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Gray,  Arthur   R.,   Union  Arcade,   Pittsburgh,   Pa. 

Green,    Irving   I.,    102    Leaver   St.,    Roxbury,   Mass. 

Green,   Samuel   G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Green,  William  T.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Greene,  Ralph  L.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Greene,  William  D.,   194  Grant  Ave.,  Jersey  City,  N.  J. 

Gregg,  James  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Greeg,.John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Gregg,   Will  R.,   Palestine,   Tex. 

Gregory,  Arthur  W.,  235   Girard  Ave.,   Hartford,   Conn. 

Gremmel,   Henry   F.,   28   Highland   Cross,   Rutherford,   N.   J. 

Grenier,  Earl  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Griese,  Arthur  G.,   1790  E.   55th   St.,   Cleveland,  Ohio. 

Griffin,    Howard    J.,    3324    Chestnut    St.,    Milwaukee,    Wis. 

Griffiths,  Albert  A.,   39   Rowena   St.,   Detroit,   Mich. 

Griswold,  Edwin  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Gros,  Gustavo  A.,  care  of  Western  Electric  Mfg.  Co.,  Chicago,  111. 

Gross,   Edson   F.,  3216  S.  Emerson  Ave.,   Minneapolis,    Minn. 

Gross,   Phillip  W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Gross,   Samuel,   5840  Chestnut  St.,  Phila.,  Pa. 


First   Lieutenants — Continued 
Grunwell,   Paul  C,  924  23d  St.   N.   W.,  Wash.,  D.   C. 
Gruwell,  Harry  C,  Highland  Park  College,  Des   Moines,  Iowa. 
Guerber,  Roger  S.  S.,   100  Mamaroneck  Ave.,  White  Plains,   N.  Y. 
Guething,  Carl  T.,  Hollis,  N.  H. 

Guinther,  Paul  J.,   1489  Newton   St.   N.   W.,  Wash.,  D.   C. 
Gunnerson,  Edward,  96  Astor  PI.,  Jersey   City.,   N.  J. 
Gunsaulus,   Alfred   C,    179   Oakdale   Ave..   Akron,   Ohio. 
Guyor,  Edward  R.,  728  21st  St.,  Rock  Island.  111. 
Gwin,   Paul  P.,  Elkin,   N.   C. 

Haack,  Fred  H.,  Jr.,  723  Walton  Ave.,  St.   Louis,  Mo. 
Hagan,  John   M.,  409  E.   Franklin   St.,   Richmond,  Va. 
Hagan,  Joseph  T.,  2^74  Monroe  St.,  Toledo,   Ohio. 
Hahn,  Conrad  V.,   0~ffice  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Haines,  Charles  M.,  309  N.  Juliette  Ave.,   Manhattan,  Kans. 
Haist,  Theodore  E.,  2  Fort  St.,  Groton,  Conn. 
Hale,   Clarence  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hall,  Alfred  E.   B.,  Lincoln,   Me. 
Hall,   Barton,   Metropolitan   Club,  Wash.,   D.   C. 
Hall,  Clarence  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hall,   Herbert   H.,   New   Kensington,   Pa. 
Hall,  Joseph  E.,  381   State   St.,  New  Haven,  Conn. 
Hall,  Melville  C,  84   Snider  St.,  Orange,  N.  J. 
Hall,  Walter  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hallock,  Gifford  H.,  Milton,  N.  Y. 

Halstead,    Gilbert  C,  Jr.,   64  Pearl   St.,  New  York,   N.   Y. 
Hamill,   George  W.,   100  Main  St.,  Orange,  N.  J. 
Hamilton,  Paul  S.,  care  of   Solvay  Process  Co.,  Detroit,  Mich. 
Hammond,  Herbert  R.,  Jr.,  1444  Newport  St.,  Denver,  Colo. 
Handell,    Ralph,    Greenville,    111. 
Hands,  Ronald  C,  9  Sibley  PI.,  Rochester,  N.  Y. 
Hanford,  William  B.,  11 32  10th  Ave.  N.,  Seattle,  Wash. 
Hanley,  John  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hanna,   Harry  S.,   400  King  Ave.,   Columbus,   Ohio. 
Hansen,   Ralph  O.,  Telluride,  Colo. 
Hanson,  John  J.,  65  West  St.,  S.  Weymouth,  Mass. 
Happersberger,    Herbert,    17 19    Dexter   Ave.,    Cincinnati,    Ohio. 
Hargreaves,  John  H.,  4514  Walnut  St.,  Phila.,  Pa. 
Harmon,  William  C,  Jr.,  200  Maple  St.,  New  Haven,  Conn. 
Harper,   Paul   C,   5816   Stanton   Ave.,   Pittsburgh,   Pa. 
Harriman,   Edward   R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Harris,  Elmer  P.,  30  Church  St.,  New  York,  N.  Y. 
Harris,  Floyd  E.,   P.   O.   Box  2,   Flint,  Mich. 
Harris,  Howell  M. 

Harry,  James  C.  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hart,  James  A.,   1415  26th  St.,  Moline,  111. 
Hart,  Paul  M.,  606  N.  Quincy  St.,  Clinton,  111. 
Hartley,  Henry  J.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Hartline,   Homer   C,   Cobden,   111. 

Harnish,  John,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Haskett,   Leonard  A.,  801   Allison   St.,  W.   Phila.,    Pa. 
Haas,  Emil   H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hassett.  James  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hassrick,   Romain  C,  618  Cooper  St.,  Camden,  N.   J. 
Hastings,  Arthur  C,  Jr.,  no  W.  59th  St.,  New  York,  N.  Y. 
Hatch,   Prentice   M.,    15   Englewood  Ave.,   Brookline,   Mass. 
Hawk,   Leslie  L.,    7102   Carnegie  Ave.,   Cleveland,   Ohio. 
Hawkey,  David  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Haworth,  Jas.   G.,  Kokomo,   Ind. 
Hay,  Reginald  W.,  Bala,  Pa. 

Hayes,    Daniel   I.,   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Hayes,    Geo.   W.,   2449   North  Ave.,   Bridgeport,   Conn. 
Hayes,  John  M.,  96   Radcliffe   St.,   Grove   Hall  Sta.,   Boston,  Mass. 
Hayes,  Joseph  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Havnes,    Raymond    B.,   Technology    Club,    17    Gramercy    Pk.,    New 

York,  N.  Y- 
Haynes,  Rousseau  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hays,  John  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hays,  Leon  P.,  200  10th  St.,  Golden,  Colo. 
Hedges,  George  L.,  61   Poplar  St.,   Brooklyn,  N.  Y. 
Hehn,  Francis  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Heidelberg,   Fred  M.,   3729  Bisbee  St.,  El  Paso,  Tex. 
Heimbrodt,   Carl  E.,   Western   Springs,   111. 
Heinrich,  Albert  W.,    11225  Detroit  Ave.,  Cleveland,  Ohio. 
Heistermann,  George  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hellstrom,  Herbert   E.,  8   Poplar   Ave.,  Woodlawn,  Wheeling,  W.  Va. 
Hellyar,  Charles  H.,   14   Squire   St.,  Palmer,   Mass. 
Henderson,  Harold   G.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Henderson,  Irving  J.,  923   14th  St.  N.  W.,  Wash.,  D.  C. 
Henderson,  Leon,  R.   F.  D.  4.  Millville,  N.  J. 
Henderson,  Scott  W.,  R.  F.  D.   1,  Box  212,  Kokomo,  Ind. 
Henn,   Ralph   F.,   2656   Berkshire   Rd.,   Euclid   Hgts,   Cleveland,    O. 
Henning,  Charles  J.,    190  Babcock  St.,   Buffalo,  N.  Y. 
Henry,  Harry  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Henry,  Phineas  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Henry,  Vernor  S.,   107  Hobart  Ave.,  Summit,  N.  J. 
Henry,  Wilber  E.,  55   Wall  St.,  New  York,  N.  Y. 
Henry,  William  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Herbert,  Clifford  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Herman,   Henry,  Jr.,  90  West   St.,  New  York,  N.   Y. 
Herring,    Donald    G.,    426    Main    St.,    Jackson,    Tenn. 
Hershey,  Russell  M.  L.,   1944  Berryhill  St.,  Harrisburg,  Pa. 
Hershiser,  Ralph  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hershman,  Okla  H.,  care  of  W.  R.  Wheeler  Co.,  Indianapolis,  Ind. 
Hess.,  Arleigh  P.,  174  N.  Broadway,  P.  O.  Box  106,  Pitman,  N.  J. 
Hewetson,  Joseph  H.,   550  E.  3d  St.,  Newport,  Ky. 
Hickernell,  Frederick  A.,   Salgerstown,  Pa. 
Hicks,  Rufus  W.,  418  S.  3d  St.,  Wilmington,  N.  C. 
Hill,   Dana  E.,   1814   Clifton   Rd.,   Cleveland,   Ohio. 
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Hill,   Robert  A.,   198  Cliff  St.,   Burlington.  Vt. 
Hill,    Roger    F.,    no    Fort   St.    W.,    Detroit,    Mich. 
Hill,  William  E.,  Baldwin,   Kans. 
Hilliard,   Barton   V.,   Milford,   Pa. 

Hillman,  Charles  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hillyer,  Henry  S.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Hilsinger,   George,   90   Congress  Ave.,   New  Haven,   Conn. 
Himes,  John  C,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Himmelein,   Herbert  T.,  Office  of  Chief  of  Ordnance,  Wash,  D.   C. 
Hinchcliff,  John  W.,  2412  Cherry  St.,  Vicksburg,  Miss. 
Hines,  Emmett  L.,  Jr.,  Thomasville,   Ga. 
Hippe,  Ernest,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hippee,  Herndon  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hire,    Charles,   R.   F.    D.,   No.    n,   Columbia   City,   Ind. 
Hirschman,  Sidney  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hobbs,   John    W.,    Davenport,    Iowa. 
Hobbs,   George   W,   Eau  Claire,   Wis. 

Hodgson,   Harry   L.,   601   W.    164th  St.,  New  York,  N.   Y. 
Hoehn,   William   H.,   8922   Kempton   Ave.   N.    E.,   Cleveland,    Ohio. 
Hoey,  Bernard  C,  Great  Neck,  L.  I.,  N.  Y. 

Hogner,   Pierre   R.   L..   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Hogsett,  Robert  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Holbrook,  Clement  A.,  Medfield,  Mass. 
Holden,   Thomas  S.,    1   Aldridge  PL,  Austin,  Tex. 
Holderer,   George   B.,   510  W.    123d  St.,  New  York,  N.   Y. 
Holland,   Leo  P.,   Suffolk,   Va. 

Hollingshead,  Frank  R.,  1526  E.  Cap.  St.,  Wash.,  D.  C. 
Holmgren,   Frederic  C,  29  W.   39th  St.,  New  York.  N.  Y. 
Holmes,   Donald  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Holmes,  William  N.,  48  E.   34th  St.,  New  York,   N.  Y. 
Holmquist,  George  F.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Holsman,  John  A.,   1435   26th   St.,   Des  Moines,   Iowa. 
Holt,  Harry  O.,   1428  R  St.  N.  W.,  Wash.,  D.  C. 
Holt,  John   C,   1038  Cleveland  Ave.,   Portland,   Ore. 
Holt,   William   K,   548  E.   Park  St.,   Stockton,  Cal. 
Holton,  Milton  G.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Holtzman,   William  F.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Homer,  George  K.,   1342  Chapel  St.,  New  Haven,  Conn. 
Hook,  Ira  T.,  246  Bethune  Ave.   W.,  Detroit,  Mich. 
Hooper,   Peter,    70    Reedsdale   Rd.,   Milton,    Mass. 
Hoopingarner,    Newman    L.,    Office    of   Chief   of    Ordnance,   Wash., 

D.  C. 
Hope,  Samuel  N.,  42  Armory  St.,  Fond  du  Lac,  Wis. 
Horn,   Charles  C,   37   Greenwood  St.,   Springfield,   Mass. 
Hoskyn,  Wilbur  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hotchkiss,   George  W.,  453   Orange  St.,  New  Haven,  Conn. 
Hough,  William  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
House,  Clifford  N.,  Office  of  Chief  of  Ordnance,  Wa=h.,  D.   C. 
Houser,   Clarence   S.,    165    S.   Paint   St.,   Chillicothe,   Ohio. 
Howard,  Charles  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Howard,   Stanley    R.,    100   Fairmount   Ave.,   Hyde   Park,    Mass. 
Howard,  Thomas  D.,  381   S.  Apper  St.,  Lexington,  Ky. 
Howatt,    Spurgeon    W.,    Balboa,    Canal    Zone,    Panama. 
Howe,    Hallett    D.,    56    Corey    St.,    Everett,    Mass. 
Howell,    Nathaniel   W.,   401    Delaware  Ave.,    Wilmington,    Del. 
Howell,    Walter   P.,   403    Bishop   Ave.,    Milwaukee,    Wis. 
Howes,    David   S.,    192   Whitney   Ave.,   Detroit,    Mich. 
Howland,  Hiram  W.,  P.   O.   Box  897,  Perry,   N.  Y. 
Hoynes,  John  F.,   1734  Bryn  Mawr  Rd.,  E.   Cleve'and,  Ohio. 
Hoyt,  Alfred  O.,  2  E.  75th  St.,  New  York,  N.  Y. 
Hubbell,  Arthur  C,    1667   St.   Clair  Ave.,   St.   Paul,   Minn. 
Hubert,    Rolland    E.,    6820    Union    Ave.,    Chicago,    111. 
Huger,    Joseph    P.,    E.    I.    DuPont    &    Co.,    Wilmington,    Del. 
Hughes,   Lee.,   North   St.,    Pittsfield,  Mass. 

Hughes,  William  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hulley,  Charles  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hulley,     Levi    W.,    61     Fairview    Ave.,     New     Burlington,     Staten 

Island,   N.  Y. 
Humphreys,  George  H.,  2531  Wilmington  Drive,  Cleveland,  Ohio. 
Humphreys,    Russell    G.,    14    Custer    St.,    Lawrence,    Mass. 
Huntt,  John  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hunt,  Edward  McK.,   22  The  Crescent,  Montclair,  N.  J. 
Hunt,  James   L.,   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Hunt,   Robert   F.,   Room  437,   Stock   Exchange   Bldg.,   Chicago,   111. 
Hunt,  William  H.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hunt'ey,  William   B.,   141=;   12th  St.   N.   W.,  Canton,   Ohio. 
Hurlburt,   Russell   B.,   29   Niles   St.,   Hartford,   Conn. 
Hurd,  Charles  G.,  541   E  74th  St.,  Chicago,  111. 
Huston,  John   L.,    114   Bedford   St.,   Boston,   Mass. 
Huth,   Christian,   512  W.    i22d   St.,   New  York,   N.   Y. 
Hutsler,   Francis   L.,    188   Knapp   St.,   Milwaukee,   Wis. 
Hynds,  William  G.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Ingalls,  Lee,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Inman,   John   M.,   Euchee,   Tenn. 

Ireland,   Sharpe,   626  Spring  St.,  Winston-Salem,  N.   C. 
Irwin,    Richard    T.,   4634   Chester   Ave.,    Phila.,   Pa. 
Ivery,  Claude  W.,   S.   Hurgettstown,  Pa. 

Jackman,  Edwin  T.,  4732  Wallingford  St.,  Pittsburg,  Pa. 
ackson,  Elwell   R.,   1237  N.    58th   St.,   Phila.,   Pa. 
Jackson,  Howard  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Jackson,    Willard    A.,    208   W.    85th    St.,    New    York,    N.    Y. 
acob,  Waldemar  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Jacobus,   Clifford   E.,    in   N.   Mountain   Ave.,   Montclair,   N.  J. 

James,    Thomas    L.,    394    Newcastle    St.,    Sharon,    Pa. 
amieson,   Floyd   M.,   care  of   Geo.   W.    Goethals   Co.,   40   Wall   St., 
New    York    N.    Y. 
Jamieson,    Stanley    E.,    881     Lawndale    Ave.,    Detroit,    Mich. 
Janchick,  Michael,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
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Jan  is,   Henry   L.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 

Jeffrey,    Grenville,    1225    Logan  Ave.,   Tyrone,    Pa. 

Jefferis,  Gilpin  H.,   33   Lincoln  Terr.,  Yonkers,   N.   Y. 

Jennings,   Jarvis    S.,   Jr.,    21 61    W.    G'D   Vlvd.,    Detroit,    Mich. 

Jervey,  Thomas  N.,   7  Pitt   St.,   Charleston,   S.    C. 

Jillson,    Harold    L.(    care    of    Groesbeen-Dickson-Khan     Co.,     Cin- 
cinnati, Ohio. 

Joachin,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Johnson,   Arthur   E.,   2765    Euclid   Ave.,    Cleveland,    Ohio. 

Johnson,   Arthur   H.,    21  n    Michigan   Ave.,    Chicago,    111. 

Johnson,  Howard  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Johnson,    Harry    B.,    52    W    38th    St.,    New    York,    N.    Y.,    care   of 
Gould  Mersereau. 

Johnson,  Jay   M.,    3233   W.    Lake   St.,   Chicago,   111. 

Johnson,   John   H.,    Office  of   Chief  of  Ordnance,   Wash.,   D.    C. 

Johnson,  William   H.,   Cedar  Knolls,   Bronxville,   N.   Y. 

Johnston,   Arch   B.,    24    E.    Church    St.,    Bethlehem.    Pa. 
.Johnston,  Ellis  N.,  1120  3d  National  Bank  Bldg.  St.  Louis,   Mo. 

Jones,    Arthur    C,    care    of    The    Witler    Mfg.    Co.,    S.    Pittsburg, 
Tenn. 

Jones,  Charles  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Jones,    Chester    H.,    126    S.    Grant   Ave.,    Denver,    Colo. 

Jones,   Frank  C,  Jr.,   care  of  Okonite  Co..   Passaic,   N.  J. 
ones,  Joseph   G.,  205   Willow  Ave.,   Pontiac,   Mich. 
Jones,   Malcolm    F.,    16   Broadhead  Ave.,   Jamestown,   N.    Y. 
Jones,    Nicholas    P.,    306    Hope    St.,    Phoebus,    Va. 
Jones,   Sewell  M.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Jones,  Walter,  care  of  Curtis  Eng.  Corp,  Garden  City,  L.  I.,  N.  Y. 
Jopling,    Morgan    W.,    Margretta,    Mich. 
Jordon,   Clarence   L.,   Elmwood    Farm,   Monticello,    Pa. 
Judkins,  John   B.,   Main   St.,   Merrimac.   Mass. 
Kaley,   George  B.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Kane,  George  B.,  4108  Spruce  St.,  Phila.,  Pa. 
Kann,  William  L.,  263   Lexington  Ave.,   Dayton.   Ohio. 
Karow,    Edward,    1626    W.    25th    St.,    Minneapolis,    Minn. 
Kay,  Vernon   G.,    11338   Bellflower  Rd.   N.   E.,  Cleveland,   Ohio. 
Kaufman,  Lewis,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kavanaugh,  Thomas  J.,  77   N.   15th  St.,   E.  Orange,   N.  J. 
Kearney,   Graham,   Leetonia,   Ohio. 
Kearney,    John,    720    Costen    St.,    New    York,    N.    Y. 
Keating,   Edward   F.,  452   Water   St.,   New   York,    N.   Y. 
Keefer,  Claude  W.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Keenan,  William  J.,  Jr.,   1510  Hampton  Ave.,  Columbia,   S.   C. 
Keep,   Harry  W.,   144  W.    Delos   St.,   St.   Paul,   Minn. 
Kehl,   Robert  J.,   7141    Normal  Ave.,    Chicago,    111. 
Kehoe,  James    F.,   88   Central   Pk.   W.,    New   York,   N.   Y. 
Keir,   John    S.,    62    Pearl    St.,    Seymour,    Conn. 
Keith,    Glen    R.,    1226    Gratiot    Ave.,    Saginaw,    Mich. 
Keith,  Perry  R.,   South  Clinchfield,  Va. 
Keller,   Parry,  44   Hamilton  Ave.,   Akron,   O. 

Kellogg,   Charles   D.   H.,   470  Maplewood   Ave.,   Bridgeport,   Conn. 
Kelley,  Roy   C,  816    18th  St.,  N.   W.,   Washington,   D.   C. 
Kelley,    Morton,    115   Nott   Terr.,   Schenectady,   N.    Y. 
Kelley,  William  D.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Kelley,   Donald  M.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Kempsmith,   Ralph  W.,    11   N.  Center  St.,  Bethlehem,   Pa. 
Kennedy,   John   L.,   P.    O.    Box  468,    Florence,   Ala. 
Kennedy,   Palmer,  4216   N.   Mason  Ave.,   Tacoma  W.ash. 
Kent,  Edward  R.,   173  Park  Ave.,  East  Orange,  N.  J. 
Kent,    Robert   H.,    Cazenovia,   N.    Y. 

Kent,   Robert  W.,  203   Providence  St.,   Woonsocket,   R.   I. 
Keppel,   William    M.,   237    82nd   St.,    Brooklyn,   N.    Y. 
Kerr,   Donald  C.   7  Vine  St.,  New  Brighton,   Staten   Island,   N.   Y. 
Kerr,  Joseph  W.,  219  Sherman  Ave.,  Glen  Ridge,   N.  J. 
Kerr,    Paul    W.,    1316    McGee    St.,    Kansas    City,    Mo. 
Kerr,   William,   Birdsboro,  Pa. 

Kershaw,   Adolphus   L.,   2717   Collinwood   Ave.,   Toledo,    O. 
Kessler,  Herbert  H.,  3302  Dodge  St.,  Omaha,  Nebr. 
Ketcham,   Arthur  C,    1107   Broom   St.,   Wilmington,   Del. 
Ketcham,   Horace  A.,    133   Ascension    St.,    Passaic,    N.   J. 
Kienbusch,   Carl    C,    165    Front   St.,    New   York,    N.    Y. 
Kietsman,   William  A.,   115   Hancock   St.,   Brooklyn,  N.   Y. 
Kift,    William    M.,    Glen    National    Bank,    Watkins,    N.    Y. 
Kilgor,  Robert  E.,   127  W.   Huron   St.,  Pontiac,   Mich. 
Kimball,  Fred  N.,  37  Atlantic  Ave.,  Swampscott,  Mass. 
King,  James  S.,  Jr.,   Office  of  Chief  of  Ordnance.  Wash.,   D.  C. 
King,   Kenneth   T.,   5602   Dorchester  Ave.,   Chicago,    III. 
Kingsley,   Francis,  94  Neptune  Park,   New   Rochelle,    N.   Y. 
Kinney,   Robert   C,   43   Bartlett   St.,   Maiden,   Mass. 
Kirkpatrick,    Nevins   F.,   Antlers,    Okla. 
Klein,    August    C,    18   Elizabeth   Ave.,   Arlington,    N.   J. 
Kline,    Harmon    J.,    999    Fischer   Ave.,    Detroit,    Mich. 
Klingler.    John,    Jr.,    503    Haverford    Ave.,    Narberth,    Pa. 
Knapp,   Karl   H.,   Office  of  Chief  of   Ordnance,   Wash.,  D.    C. 
Knight,   James   P.,    Office   of   Chief  of   Ordnance,    Wash.,    D.    C. 
Kolb,  Peter  V.,  care  T.  C.  I.  &  R.  R.  Co.,  Birmingham,  Ala. 
Kron,   Philip   H.,   Office   of  Chief  of   Ordnance,  Wash.,   D.    C. 
Kulmus,    Ottmar,    Office   of   Chief   of   Ordnance,    Wash.,   D.    C. 
Kuhn,   Spencer  G.,  3505   Reading  Rd.,  Avondale,   Cincinnati,   O. 
Kuhr,    Carl    A.,    3400    Bishop    St.,    Cincinnati,    O. 
Kyle,  Elmer  L.,   1142  Widener  Bldg.,   Philadelphia,  Pa. 
Laas,    Robert    M.,    5629    Kenmore    Ave.,    Chicago,    111. 
Lacey,    William   H.,    Norton   Ave.,    Norton,    Conn. 
Lacey,  William  N.,  95  N.  Parkwood  Blvd.,  Pasadena,  Cal. 
Ladew,    Harvey    S.,    Glen    Cove,    L.    I.,    N.    Y. 
LaC.ay,    Frank   L.,   812    So.    13th    St.,   Newark.    N.   J. 
Laird,   Phillip   D.,   1402  Riverview   Ave..  Wilmington,   Del. 
Lamb,   Ferdinand   R.,    181   Maple   St.,  New  Haven,    Conn. 
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Lambert,  Howard  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lambert,   Paul  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Landers,  James  A.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Lane,    James    R.,    208    Lane    Bldg.,    Davenport,    la. 
Lane,   Richard  K,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lane,    Walter   K.,    472    North   Howard    St.,   Akron,    O. 
Langton,  Algernon  R.,  2963  Clay  St.,   San   Francisco,  Cal. 
Lanius,    Paul    B.,    First    National    Bank    Bldg.,    Denver,    Colo. 
LaPlanto,  John  B.   E.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Larkin,   Francis   R.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
LaRue,   Hugh   B.,    1514   Francis   St.,   St.   Joseph,    Mo. 
Lasker,    Harold   H.    C,   217    Montgomery    St.,   Jersey    City,    N.   J. 
LaTour,  Joseph   A.,   3201    W.   48th   St.,    Cleveland,    O. 
Latta.    Samuel    C,    Westminister    Hotel,    Toronto,    Can. 
Laughlin,   George  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lauterback,    Harry,    1564   E.    14th   St.,   Brooklyn,   N.   Y. 
Lavery,   George   L.,  West  Steel   Casting  Co.,   Cleveland,    O. 
Lawne,   Ritchie,   Jr.,   300   North   Lang   Ave.,    Pittsburgh,   Pa. 
Lawson,  Alfred   H.,  2615    13th   St.,   Wash.,   D.   C. 
Lawson,  William  S.,  Jr.,  Yale  Club,  52  Vanderbilt  Ave.,  New  York, 

N.   Y. 
Layden,  Arthur  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Leahy,    Thomas    M.,    Victoria    Apts.,    Park    &    High    Sts.,    Detroit, 

Mich. 
Leath,   Oliver  M.,  705   Park  Ave.,  Attica,  Ind.  e 

Leathers,   Walter  H.,  54  East  89th  St.,  New  York,  N.   Y. 
Ledwith,    John  J.,   342   West   84th   St.,   New   York,   N.    Y. 
Lee,   Cuthbert,   Office   of   Chief   of   Ordnance,   Wash.,   D.    C. 
LeFevre,    Cornelius    D.,    Manhasset,    N.    Y. 
LeFevre,   William   G.,   481    Baldwin  Ave.,   Detroit,   Mich. 
LeMieux,  John   A.,    P.    O.    Box   705,    Butler,    Pa? 
Lemley,  Toler   C,  92  Grove   St.,   New  York,   N.   Y. 
Lentz,   Melvin   S.,   6317    Ogontz   Ave.,   Phila.,   Pa. 
Leon,  Morton  W.,  656  W.   162nd  St.,  New  York,  N.  Y. 
Leonard,  Oliver  Y.,  61   Church  St.,  Montclair,  N.  J. 
Leopold,    Foreman   N.,    1517   Conway    Bldg.,    Chicago,    111. 
Lesch,   Lyndon  H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Leverich,   Henry   S.,  Throgg's  Neck,   Weschester,   N.  Y. 
LeVien,  Christopher  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Levin,  Abraham  N.,  911   South  6th  St.,  Terre  Haute,  Ind. 
Levine,   Herman,   81    York  St.,   New  Haven,   Conn. 
Lewis,    Edwin   H.,    3332   N.    15th   St.,   Phila.,   Pa. 
Lewis,   Harry  I.,   Kittery   Road,   Rowley,   Mass. 
Lewis,   Samuel  J.,   Ford,   Va. 

Lewis,    Walter   W.,    16    Chestnut    St.,    Schenectady,    N.    Y. 
Lex,  Charles  E.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ljbbey,  James  T.,  Doehler  Die  Casting  Co.,  Brooklyn,  N.  Y. 
Libby,   Royal   B.,  8  Dodge  Ave.,  Worcester,   Mass. 
Lightowler,    George   R.,    1002   W.   Woodruff  Ave.,   Toledo,   O. 
Limont,   Alexander  W.,   210   Seeley   St.,   Bridgeport,    Conn. 
Lincoln,   Sidney  H.,   92  Maple   St.,   Springfield,   Mass. 
Lipman,  Abba,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Litchfield,    Robert    B.,   301    Highland  Ave.,   Montclair,   N.   J. 
Little,  John   H.,   Pinetops,   N.   C. 
Littell,   Edmund  M.,   4700   Sansom   St.,   Phila.,   Pa. 
Litzenberg,  John  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Livingston,  Emanuel  J.,  25    1st  St.,  N.   E.,  Wash.,  D.   C. 
Lloyd,   Ernest  B.,   Chicago  State  Hospital,   Chicago,    111. 
Lockard,  Alan  T.,  26  Church  St.,  Plymouth,  Pa. 
Locke,  Richard  B.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Locke,  Robert  A.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Loftus,  William  A.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Loizeaux,   Charles  E.,   1069  Hillside  Ave.,  Plainfield,  N.  J. 
Long,    Edgar    L.,    232   Lothrop   Ave.,    Detroit,    Mich. 
Long,    Russell   W.,   64   Mallory   Place,  Wilkes-Barre,    Pa. 
Loomis,   Harold   C,    1739   Euclid  Ave.,   Cleveland,   O. 
Loring,   John   A.,   351    Front   St.,    New   York,    N.    Y.,    care   Owego 

Tioga  Co. 
Loscalzo,   Joseph   V.,   33   Victor   Place,    Elmhurst,   O. 
Lounsberry,   Richard,    14   E.   52nd  St.,   New  York,  N.   Y. 
Low,  Elwood  B.,  713  Franklin  St.,  Michigan  City,  Ind. 
Lowe,   Donald   V.,   Highwood   Ave.,   Tenafly,   N.   J. 
Lowell,  Charles  L.,  633  S.  College  Ave.,  Ft.  Collins,  Co'o. 
Lucas,  William  R.,   332  Maryland  Ave.,   N.  E.,  Washington,   D.   C. 
Luitwieler,  Edward  B.,  24  Duncklee  St.,  Newton  Highlands,   Mass. 
Luke,  James  M.,   1138   12th  St.,  N.  W.,  Wash.,  D.   C. 
Lumley,  Percy  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lundberg,  Edwin  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lunn,  Charles  A.,  435  W.   119th  St.,  New  York,  N.  Y. 
Lusher,   Albert   C,   Office  of  Chief  of  Ordnance,   Wash.,    D.    C. 
Lycett,  Frederick  W.,  2  South  Beacon  St.,  Hartford,  Conn. 
Lynch,  William  C,  Technology  Club,  17  Gramercy  Pk.,  New  York, 

N.  Y. 
Lyne,   Lewis  F.,  Jr.,   39   Cortland   St.,  New  York,   N.  Y. 
Lyon,  James  F.,  29   Forest  St.,  Providence,   R.   I. 
McAden,  James   T.,   Myers    Park,    Charlotte,   N.    C. 
McCaleb,   Herbert   L.,    7404   Princeton   Ave.,   Chicago,    111. 
McCann,  James  E.,   216  E.  Chase  St.,  Baltimore,  Md. 
MacCarthy,  Wilfred   G.,   1536  Belvidere,   Detroit,  Mich. 
McClaflin,  Frank  M.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
McCleary,  Lorin  D.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
McClellan,  Earl  G.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
McClelland,  Kellogg,  D.,  656  N.  Prairie  St.,  Galesburg,  111. 
McLelland,    William     O.,    639 — 641     Onondaga    Sav.    Bank    Bldg., 

Syracuse,   N.    Y. 
McClintock,  Allan  P.,  65  Park  Ave.,  New  York,  N.  Y. 
McClure,  Clarence,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
McConville,  Paul  B.,   5713   13th  St.,  N.  W.,  Wash.,  D.  C. 
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McCormick,    Frederick   G.,    120   W.    Fourth   St.,    Williamsport,    Pa. 

McCrea,  Lester  W.,  19  N.  Carrollton  Ave.,  Baltimore,  Md. 

McCune,  William  R.,  11 50  Mainland  St.,  Vanvouver,  British 
Columbia. 

McDonald,  John,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

MacDowell,   Elmer   G.,   LeRoy,   Genesee   County,   N.   Y. 

McDowell,  William  O.,   Scotland  Neck,  N.   C. 

McElhinney,  John  H.,  care  Youngstown  Steel  &  Tube  Co.,  Youngs- 
town,   0. 

MacElroy,  Edward  R.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

McElroy,  Hugh  F.,   240  Riverside  Drive,   New  York,  N.   Y. 

McEwen,   Fred   B.,   7531    Rosemary   St.,   Pittsburgh,   Pa. 

MacGregory,  Harry  L.,  care  Globe  Rubber  Tire  Mfg.  Co.,  Trenton, 
N.  J. 

McGuire,  Edward  A.,  Jr.,  Palatine  Ave.,  Hollis  Long  Isle,  N.  Y. 

Mcintosh,    Roy   E.,    Bottineau,   N.    Dak. 

Mclvor,  James,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

MacKay,   Clarence  F.,   14  Long  Hill  Rd.,  Waterbury,  Conn. 

McKay,  Neil  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

McKenna,  James  H.,   11    St.,  Andrews  PI.,  Yonkers,   N.   Y. 

McKinney,  James  P.,  Edgemore  Lane,  Bethesda,  Md. 

McLauglin,  Fred  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

McLaughlin,   Warner,   Port   Henry,-  N.    Y. 

McLeod,  Norman,  743  Glenn  Ave.,  Wilkinsburg,  Pa. 

McLundie,  Archibald  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

MacMaster,    Ronald    K,   248   Murray   St.,   Elizabeth,    N.    J. 

McNamee,  Joseph,   Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 

MacNiven,   Frank  R.,  398  Burncoat  St.,  Worcester,   Mass. 

Mace,   Guy  A.,   615   E.   Grand  Ave.,  -Springfield,   Mo. 

Mack,   Edward  J.,   Office   of  Chief  of  Ordnance,  Wash.,   D.   C. 

Mack,   Elwood  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Mack,  Robert  T.,   Continental  Com.   Bk.  Bldg.,  Chicago,   111. 

Mackay,  Robert  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Mackenson,  Clarence  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Macks,   William  A.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 

Macrae,   David  A.,   Office   of  Chief  of  Ordnance,   Wash.,    D.    C. 

Macy,   Ralph   G.,   35    Seavier  Ave.,   E.   Norwalk,   Conn. 

Magee,  Joseph  S.,  Prentiss,  Miss. 

Maher,   John    H.,    15518   Lexington   Ave.,    Harvey,   111. 

Maidhof,  Louis  J.,  41   Pinehurst  Ave.,  New  York,  N.  Y. 

Malcolm,   Julian,    116   E.    63rd   St.,    New    York,   N.   Y. 

Mali,  John  T.  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Malley,    James    F.,    Warren    St.,    Randolph,    Mass. 

Malone,  William  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Mandler,    Fred,    Office   of   Chief   of    Ordnance,    Wash.,    D.    C. 

Manegold,   John   R.,   3025   Highland   Blvd.,    Milwaukee,   Wis. 

Manley,    Harry    L.,    37    Howe    St.,    Passaic,    N.    J. 

Mann,   Harold   E.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 

Mann,   Lester   B.,   Office   of   Chief  of   Ordnance,   Wash.,   D.   C. 

Mann,    Randolph   M.,    38   Glen    Byron   Ave.,    Nyack,    N.   Y. 

Manson,  Andrew  J.,    1517  Jones   St.,   San   Francisco,   Cal. 

Marion,  Vincent  S.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Markham,  Walter  S.,  9th  Floor  Exchange  National  Bank  B!dg., 
Tulsa,    Okla. 

Markley,   William   A.,    175   Howell   Mill   Rd.,   Atlanta,   Ga. 

Matthews.   James   K.,    Thorntown,    Ind. 

Martin,  Harry  V.,  care  W.  B.  Hartin  &  C,  York  St.,  Leicester, 
England. 

Martin,   Clyde   G.,   Office  of  Chief  of  Ordnance,  Wash.   ,D.   C. 

Martin,    John    C,    950    Hillside    Ave.,    Plainfield,    N.    J. 

Martin,  Thomas  S.,  Hermit  Lane,  Roxborough,  Philadelphia,  Pa. 

Martin,  William  H.,   157  Washington   St.,   Bloomfield,   N.  J. 

Martin,  William  R.,   1618  Lake  Front  Ave.,  East  Cleveland,  O. 

Martindale,   Ramon  W.,  267  Handy  St.,   New  Brunswick,  N.  J. 

Martiney,  Alexander  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Marsh,  Harry  W.,  39^   Washington   Square,   New  York,  N.   Y. 

Marsh,   Roy   E.  A.,  2226  Parker  St.,   Berkeley,   Cal. 

Marston,  Edgar  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Mason,   Fred  T.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Mathewson,  Maxwell  I.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Matthai,  Albert  D.,   647  University  Parkway,  Baltimore,   Md. 

Matthews,    Eugene    G.,    Streetman,   Tex. 

Matthews,   Joshua  M.,    1213   Fidelity   Bldg.,    Baltimore,   Md. 

Mattie,  Newton,   322  Date   St.,   San  Diego,  Cal. 

Mathis,    Evan   T.,  Jr.,   Americus,   Ga. 

Maull,  Harry  C,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Maurer,   Frederick  V.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Maverick,    George   M.,    638    Moore    Bldg.,    San   Antonio,   Tex. 

May,  Gerald  D.  C,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Mayer,    Karl   H.,   529   W.    123rd   St.,   New   York,   N.   Y. 

Meads,   Hollyday   S.,   808   Broome   St.,   Wilmington,   Del. 

Mehlin,   Paul   G.,   41    East  43rd   St.,   New  York,   N.   Y. 

Mehrhof,  Floyd  E.,   109  Hobart  St.,  Ridgefield  Pk.,  N.  J. 

Meinberg,  James  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Meis,   William    F.,    Breckenridge,    Minn. 

Meizner,   Bernard  A.,  205   S.   Robert  St.,  St.   Paul,  Minn. 

Mendelsohn,   Herbert,   314   W.    107th   St.,  New  York,   N.   Y. 

M-enkin,  Jesse  I.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Merrill,  Albert  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Merry,  Walter  J.,   1642  S.  Broad  St.,   Phila.,  Pa. 

Metzger,  John   M.,   11   Milford  Ave.,   Newark,  N.  J. 

Meyer,  Arthur  L.,  424  Lincoln   Highway,   Coatesville,  Pa. 

Meyer,  Camillo  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Meyer,  Charles  F.,  Jr.,  617  No.   Delaware  St.,  Indianapolis,  Ind. 

Meyer,    Frederick  H.,   541 1    Monroe   St.,   Chicago,   111. 

Meyer,    George   C,   62   William    St.,   New   York,    N.   Y. 

Meyler,   Robert  G.,  2713   Severence  St.,   Los  Angeles,  Cal. 

Michaelson,  Joseph  M.,   1114  Russell  Ave.,  N.,  Minneapolis,  Minn. 
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Mickle,   Frank  A.,   1031    Michigan   Ave.,    Ann  Arbor,   Mich. 
Middleswart,    William    H.,    Office    of    Chief    of    Ordnance,    Wash.. 

D.    C. 
Milburn,  William   F.,   3617  Ave.   "L,"   Chattanooga,   Tenn. 
Millar,  William  E.,  546  Orchard  Ave.,  Bellevue,  Pa. 
Millard,  Ralph  S.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Miller,  August   H.,   36  Greenwood  Ave.,   Zanesville,   O. 
Miller,    Carl    D.,    Rockville,    Mass. 

Miller,  Edward  A.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Miller,  Elwoo.d  W.,  415  Walnut  St.,  Jenkintown,   Pa. 
Miller,  James  G.,  5241   Glennwood  Ave.,  Chicago,  111. 
Miller,   Robert   F.,   2208   Bellfield  Ave.,   Cleveland,   O. 
Miller,  Wells  B.,  51   High  St.,   Brattleboro,  Vt. 
Miller,  William  W.,   2101   N.   New  Jersey   St.,   Indianapolis,   Ind. 
Millspaugh,   Martin   L.,   595   E.    Broad   St.,   Columbus,  O. 
Milne,   William   E.,    1862   Kincaid   St.,   Eugene,    Ore. 
Mingus,  Charles  B.,  care  Mrs.   C.  V.  Hampton,  Canton,  N.  C. 
Minich,    Henry    D.,    8   Lake   Ave.,   Troy,   N.   Y. 
Minnick,   Asa   M.,    356   William    St.,   East   Orange. 
Minot,    Grafton    W.,    Prides   Crossing,   Mass. 
Misch,  Arthur  A.,   901    Wall   St.,   Port   Huron,   Mich. 
Mitchell,   George  W.,   142  West  72nd  St.,  New  York,   N,   Y. 
Mitchell,   Harry  A.,  2718   Broad  Ave.,  Altoona,   Pa. 
Mitchell,    Tohn,   4329   Lake   Park  Ave.,  Chicago,   111. 
Mitchell,   Robert  C,  Office  of  Chief  of  Ordnance,   Wash.,   I).   C. 
Mitchell,  Walter  R.,   112   Preston   St.,   Baltimore,   Md. 
Mohler,   John    N.,    141 12    Ardenall    Ave.,    Cleveland,    O. 
Mohun,  William  W.,   1633   Hobart  St.,  Washington,  D.   C. 
Monahan,   Owen  F.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Honahan,  William   H.,   Office  of  Chief  of   Ordnance,  Wash.,   D.   C. 
Montgomery,  Gerard  P.,  2502  Acoll  St.,  Cleveland,  O. 
Moodey,  Robert  R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Moody,  Enoch  R.,  218  Eastern  Promenade,  Portland,  Me. 
Moon,  Harold  D.  J.,  6623  Woodlawn  Ave.,   Chicago,   111. 
Moore,   Albion    R.,   82    Richards   PI.,   West   Haven,   Conn. 
Moore,  Charles  J.,   8015   Euclid  Ave.,  Cleveland,   O. 
Moore,  Charles  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Moore,  Edmund  B.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Moore,   Howard  G.,   Greensburg,   Pa. 

Moore,  James  N.,  Jr.,  420  East  Walburg  St.,  Savannah,   Ga. 
Moore,   Macallaster,   Cold   Spring   Harbor,   L.   I.,    N.    Y. 
Moore,  William   P.,  427  E.   Main   St.,   Coatesville,  Pa. 
Moran,  John  B.,  2731   N.   nth  St.,  Phila.,  Pa. 
Moran,    William    B.,   2731    N.    nth   St.,    Phila.,    Pa. 
Moreland,  Charles  F.,  Hearne,  Tex. 

Morgan,   Thomas  S.,   738  22nd  St.,  East  St.   Louis,   111. 
Moriarty,   Ernest  C,   3661    12th   St.,   N.   W.,   Wash.,   D.   C. 
Morris,  Allen  C,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morris,   David  V.,   7397  Carnegie  Ave.,   Cleveland,   O. 
Morris,   George  M.,  806  Union  Trust   Bldg.,  Wash.,   D.   C. 
Morrison,   Archibald    S.,   3    Grosvenor   Pk.,    Lvnn,    Mass. 
Morrison,  Edward  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morrison,   George  W.,  436   Franklin  Ave.,   Wilkinsburg,   Pa. 
Morrison,   Henry   B.,   2882   Humboldt  Ave.,    S.,    Minneapolis,   Minn. 
Morrison,  Ibrahim  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morrison,   Lacey  H.,   1420  W.  Allegheny  Ave.,  Philadelphia,  Pa. 
Morse,   Roger  E.,    168   Beaver  St.,    Boston,   Mass. 
Moss,  John  W.,  Office  of  Chief  of  Ordnance.  Wash.,  D.  C. 
Morton,  Harold  S.,  3851   Lyndale  Ave.,  N.,  Minneapolis,   Minn. 
Mount,   Carroll  H.,    195    W.    nth  Ave.,   Columbus,   O. 
Moxley,   Owen   R.,   Office   of  Chief  of   Ordnance,    Wash.,   D.    C. 
Mudd,  Ora  C,   Fishtrap,  Montana,   Bar  D  Ranch. 
Mulick,  Daniel   C,   1217  Broad   St.,  Richmond,  Va. 
Mumford,    Nicholas    V.    S.,    Office    of    Chief    of    Ordnance,    Wash., 

D.    C. 
Munford,  Robert  B.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Munn,   William   C,   Office  of  Chief  of   Ordnance,   Wash.,  D.   C. 
Murray,   Joseph   D.,    1829   6th   Ave.,   Watervliet,   N.   Y. 
Murray,  Louis  J.,  300  S.  College  Ave.,  Wash.,  D.  C. 
Myers,   Everett  H.,  National   Biscuit  Co.,  St.  Joseph,   Mo. 
Myers,   John    C,    909    Main    St.,    Knoxville,    la. 

Myers,  W.  Hayward,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nash,   Nathaniel  C,  Jr.,   1    Reservoir  St.,  Cambridge,  Mass. 
Naumburg,   Carl  T.,    Pine   St.,   Woodmere,   L.   I.,   N.   Y. 
Naylon,  John  T.,  Muskegee  Gas  &  Electric  Co.,  Muskegee,  Okla. 
Neiman,   Charles   N.,   Whitewater,    Kans. 
Nellegar,  John   B.,   633   Plymouth   Ct.,   Chicago,   111. 
Nelms,  William  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Nelson,    Benjamin,    1964   Foster  Ave.,   Chicago,   111. 
Nelson,   Walter   P.,   624    S.    Lang  Ave.,   Pittsburgh,    Pa. 
Netts,   Robert  I.,    Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Nevins,   Frank  W.,  care  H.    B.   Nevins,   City   Island,   N.   Y. 
Newcomb,  Benjamin  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Newell,    Lewis    B.,    61    Tavlor    St.,    Pittsfield,    Mass. 
Newell,  Thomas  D.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nichols,  Clarence  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Nicoll,   Isaac,   Main   St.,   Washingtonville,   N.  Y. 
Nicholas,  Jasper  W.,   624  Allen  Lane,   Germantown,   Phila.,   Pa. 
Niven,   Andrew   F.,   Amsterdam,   N.    Y. 
Nixon,   Stanhope  W.,   52  E.    52nd   St.,   New  York,   N.   Y. 
Noe,   Harold  C,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Nooman,  James  J.,   5214   Ridge  Ave.,   St.,   Louis,   Mo. 
Norris,    Abbott    L.,    1107    Grand    Rapids     Savings     Bldg.,     Grand 

Rapids,   Mich. 
Norton,    Clyde   W.,    1302    Grand   Ave.,    St.    Paul,    Minn. 
Norwood,   Harry   E.,    504   West    143rd   St.,    New   York,    N.   Y. 
Notman,   William   D.,   33   Colonial   Circle,   Buffalo,   N.   Y. 
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Noyes,    David   C,   414    Madison   Ave.,   New   York,    X.    Y. 
Null,   Millard   F.,   Jr.,   Underwood   Ave.,    Greensburg.   Pa. 
Nulsen,  John  C,  3417  Longfellow  Blvd.,  St.  Louis,  Mo. 
Nulsen,  Marvin  E.,  410  W.   115th  St.,  New  York.,  N.  Y. 
Nunmaker,  Norman  G.,  4201  West  24th  St.,  Cleveland,  O. 
Oaks,   Orion  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Obenshain,  Halley  E.,  care  Shenandoah  Club,   Roanoke,  Va. 
O'Brien,  Esmond  P.,  47   E.   76th  St.,  New  York,  N.  Y. 
O'Brien,   Walter    F.,    10   Howland    St.,    Cambridge,    Mass. 
O'Donnell,    Maurice,    615    Cherry    St.,    San    Francisco,    Cal. 
Oglesby,  Richard  A.,  220  Potomac  Ave.,  Edgewood  Grove,  Indian- 
apolis,   Ind. 
Oldfield,  Wm.   A.,   Produce   Exchange   Bank,   St.    Paul,   Minn. 
Olin,  Harry   A.,  Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Oliphant,  Donald  C,  170  W.   123d  St.,  New  York,  N.  Y. 
Oliver,  Eben  F.,  423^    Fairmount  Ave.,  Jersey  City,  N.  J. 
Oliver,    William    I.,    Kingston    Way,    Knoxville,    Tenn. 
Olmstead,    Roland   W.,    826^    Market    St.,    Chattanooga,    Tenn. 
O'Meara,  John   F.,    65   West   95th   St.,   New   York,   X.    Y. 
O'Neal,  Archie  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Orme,   Thomas   G.,   81 01    Champlain   Ave.,   Chicago,   111. 
Osborn,  Arthur  H.,  44  N.  Mountain  Ave.,  Montclair,  N.  J. 
Osborn,  Norris  W.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Osborne,  George  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Osborne,  John   L.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Osgood,  Harry   N.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Osterhout,    Howard,    98    S.    Long    Beach    Ave.,    Freenort,    X.    Y. 
Osthoff,  William  E.,  Office  of  Chief  of  Ordnance,  Wash..  D.  C. 
Ostrander,  Jack,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Otis,   W.   Fullerton,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Owens,  George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pack,  Arthur  N.,  250  Forest  Ave.,  Lakewood,  X.  J. 
Paddock,   Lawrence   S.,   64   East   Park  St.,   East  Orange,   X.  J. 
Page,   Arvin,    103   Grand   View   Ave.,   Wollaston,   Mass. 
Page,    Blinn    S.,    Office    of    Chief   of    Ordnance,    Wash.,    D.    C. 
Page,  John   M.,   care   State   Highway   Dept.,   Dover,   Del. 
Page,   William   K.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Pagter,  Amos  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Paige,  Richard  F.,   17  Washington  Ave.,  Schnectady,  X.  Y. 
Painchaud,   Phillip   A.,    56   Kirkland   St.,    Cambridge,    Mass. 
Palliser,    Willis    B.,    92    Charlotte    St.,    Rochester,    X.    Y. 
Palmer,  Charles  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Palmer,   John    M.,    32    Byers    St.,    Springfield,    Mass. 
Palmer,    Roland   S.,   Amenia,   Dutchess   County,    X.   Y. 
Pampel,    William    S.,    Marion,   Ind. 

Pardee,  Clarence  L.,   1802   nth  Ave.,  Fort  Dodge,  la. 
Parker,   Harry  D.,  92  Sanderson   St.,   Greenfield,   Mass. 
Parker,  Joseph   L.,   Office   of   Chief  of  Ordnance,   Wash.,   D.   C. 
Parker,   Ross  E.,   605    E.   Merchant   St.,   Kankakee,   111. 
Parker,  Walter  H.,  217  Xash  St.,  Rocky   Mount,  N.  C. 
Parkerton,   Howard   F.,   184  Claremont  Ave.,   New  York,   X.   Y. 
Parshall,  Dale  I.,   1007  S.  Jefferson  Ave.,  Saginaw,  Mich. 
Parsons,  Howard  S.,   1862  E.  90th  St.,  Cleveland,  O. 
Parsons,  Seely  S.,  339  St.   George's  Ave.,  Rahway,  XT.  J. 
Pate,   Robert  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Patterson,  James  B.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Patterson,  Jamex  C,  Chilham  Road,  Mt.,  Washington,  Md. 
Patterson,   Kenneth,  care  Yale   Club,   Xew   York,   X.   Y. 
Pavne,   Howard  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Payton,  Clifford  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Peairs,  John  W.,  care  G.  G.  Peairs,  Elyria,  O. 
Peake,    Lawrence   J.,   Long   Eddy,   N.    Y. 
Pearce,   Thomas  W.,   Brownsboro  Rd.,   Louisville,   Kv. 
Pearsall,  Herbert  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Pearson,  Arthur  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pearson,   Norman  N.,  5218  York  Rd.,   Baltimore,   Md. 
Peck,  Henry   L.,   Office  of  Chief  of  Ordnance.   Wash..   D.   C. 
Peck,    Thomas    B.,    1    East    51st   St.,   Xew    York,    X.    Y. 
Pemberton,   Carlysle,   Oakland,   111. 

Pendleton,  John  C,  701   Cathedral  St.,  Baltimore,  Md. 
Penfield,    Matson    G.,    Beacon    St.,   Corn   Grover. 

Pennington,   Gordon   R.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Perry,  Harold  H.,  Office  of  Chief  of  Ordnance.  Wash..  D.   C. 
Perrv,   John    M.,   Junction   Ave.,    Corona,    L.    I.,    X.    Y. 
Peters,   Clifford   H.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Peters,    Roderic,    Office   of   Chief  of   Ordnance,    Wash.,   D.    C. 
Peterson,   R.   Walter  3rd,   235   S.    15th  St.,   Phila.,   Pa. 
Pettengill,   Irving  W.,   2887    Observatory    Rd.,    Cincinnati.    O. 
Pfeiffer,   Benjamin   S.,    n  08   X.   Madison   Ave.,   Peoria,   111. 
Phelps,  Elbert  A.  L.,  Graham,  Ala. 

Phillips,  John   P.,    15    West   Walnut   Ave.,   Merchantville,    X.   J. 
Pickslay,  Wm.   W.,  Office  of  Chief  of  Ordnance,  Wash.,    I).   C. 
Pierpont,  James   R.,   Hazelhurst  Ave.,   Merion,   Pa. 
Pike,    Walter   J.,   Winnemucca,    Xev. 

Pingel,   Carl   E.,   Office   of   Chief  of   Ordnance,   Wash.,    1).    C. 
Pitou,    Eugene,    Office    of    Chief   of    Ordnance,    Wash.,    1).    C. 
Pitts,   Clarence  E.,   1348  Carmen  Ave.,  Chicago,    111. 
Plank,   Harry   F.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Plummer,  Wallace  M.,  30  Xorthwestern  Ave.,   Oshkosh,  Wis. 
Pogue,  Roy  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pohle,    Richard    F.,    835    Central   St..    Franklin,    X.    H. 
Polhemus,    Garrett   J.,    1021    Park    Bldg.,    Pittsburgh,    Pa. 
Pontius,   George  W..   Jr.,   care   Studebaker  Corp.,   South    Bend.   Ind. 
Pope,   Clarence  J.,   Office   of   Chief  of  Ordnance,   Wash.,    D.    C. 
Pope,   Roscoe   L.     228   East  Main   St.,   Xanicoke,    Pa. 
Popky,   Charles  H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Potter,  John   V.,    White   Sulphur   Springs,   Mont. 
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Potts,   Phillips  C,  444   Park   Rd.,   Wash.,   D.    C. 
Pounds,  William   S.,   317   E.    17th  St.,   Brooklyn,   N.   Y. 
Powell,  John  O.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Powell,  Joseph  JR.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Poyet,  Anthony,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Prade,   Julian,   345   West   Peachtree    St.,   Atlanta,    Ga. 
Preston,   Clay,   care   Simmons   Hardware   Co.,   St.    Louis,   Mo. 
Preston,  George  A.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Preston,  Jansen   H.,   19   E.   Strand  St.,   Kingston,   N.   Y. 
Price,  Edward  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Price,   Louis  C,   275   Ocean  Ave.,   Brooklyn,   N.   Y. 
Priddy,  Ernest   W.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Prince,  David  C    1306  Union  St.,   Schenectady,   N.  Y. 
Pringle,    Francis   McO,    36   Holbrook   Ave.,   Detroit,   Mich. 
Pritchard,    Leon   C,   care    Pritchard   &   Sons,   Ithaca,   N.    Y. 
Pritchett,  Vergil  C,  43  S.   Broad  St.,  Elizabeth,  N.  J. 
Proctor,    Joseph    W.,    57    Langdon    Ave.,    Watertown,    Mass. 
Prudden,    Theodore    M.,    270    Park    St.,    Newton,    Mass. 
Prvor,  Willard   L.,   57  Appleton   St.,    Rochester,   N.   Y. 
Pulford,    Milton,   Office   of   Chief  of   Ordnance,    Wash.,    D.    C. 
Purcell,  James,  2964  Steiner  St.,  San   Francisco,  Cal. 
Purinton,    Jacob    W.,    11    Hamilton    St.,    Dover,    N.    H. 
Purnell,   John   R.,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Quaintance,  John   M.,   216  Madison  Ave.,   Grand   Rapids,    Mich. 
Quinn,  Albert  W.,   801    N.    17th  St.,   Harrisburg,   Pa. 
Quisenberry,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Racey,   Charles  H.,  Jr.,  Jensen,    Fla.,   St.   Lucie  County. 
Rade,   Hen:/   S.,   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Raher,  John   W.,   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Ralston,   Curtis  A.,   Office   of   Chief  of   Ordnance,    Wash.,    D.    C. 
Ramage,  James   B.,   264   Washington   Ave.,   Providence,   R.    I. 
Rankin,    Roger  S.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Ransom,    Elmer    I.,    413    Greene    St.,   Augusta,    Ga. 
Rauner,  Charles  J.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rawleigh,  James  N.,  care   Western   Petroleum   Co.,   208   S.   LaSalle 

St.,  Chicago,  111. 
Raymond,   Harry  S.,    Box    107,   Pedro   Miqual,   Canal   Zone. 
Rea,   Everett  F.,  5337   16th   St.,   N.   W.,  Wash.,  D.   C. 
Reagan,  Charles  A.,  849  Cornelia  Ave.,  3rd  Apt.  N.,  Chicago,  111. 
Reamy,   Bolivar  T.,  Heflin,   Va. 

Reardon,  Henry  B.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Reaser,  Eugene   F.,   3212  Agnes  Ave.,   Kansas  City,   Mo. 
Reckefus,   Samuel  S.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Redderson,   Edward   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Reece,  Jacin  H.,  221   E.   3rd  St.,  Pueblo,  Colo. 
Reed,  Charles  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Reed,   Dick   R.,  94   S.   Oxford   St.,   Brooklyn,   N.   Y. 
Reed,  Ernest  V.,  Office  of  Chief  of  Ordnance,   Wash.,    D.   C. 
Reed,    Howard   E.,   2042   Bedford   Ave.,    Brooklyn,    N.    Y. 
Reed,   Percy   L.,   268   S.   38th   St.,   Phila.,   Pa. 
Reese,   Ernest   E.,  care   Elwin  Hewitt,   Ransomville,   N.   Y. 
Reese,    Fred   A.,   51    Ponder   Ave.,    Denton,    Tex. 
Reeves,    Bartow   V.,    The    Horse    Head    Inn,    Pe  merton.    Pa. 
Regan,    Richard  J.,   Office   of  Chief  of  Ordnance,   Wash.,    D.   C. 
Regar,   Samuel   M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Register,   Henry  B.,  Office  of  Chife  of  Ordnance,  Wash.,  D.   C. 
Rehm,   Roland   C,    1552   Park  Ave.,   Indianapolis,    Ind. 
Reid,   John    S.,  care   Hotel    Medford,    Milwaukee,    Wis. 
Reid,  Oliver,  237  W.  Tioga  St.,   Phila.,  Pa. 
Reilly,  John  R.,   640  Blackthorn   Rd.,  Winnetka,  111. 
Reith,  Casper,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Reitz,  Walter  R.,  4416  Park  Ave.,  Chicago,  111. 
Rems,    Raymond  J.,   121 5   Allen   St.,  Allentown,   Pa. 
Renwick.  Joseph   B.,  Jr.,   31    The   Crescent,   Montclair,   N.  J. 
Ressel,  Minor  M.,  574  E.   Lincoln  Highway,   Coatesville,  Pa. 
Reynolds,    Eugene    B.,    care   Great    Eastern    Casualty    Co.,    55    John 

St.,    New   York,   N.    Y. 
Rhein,   Louis  J.,   94   Oak  Ave.,   Windsor,   Ontario,   Can. 
Rice,   Fred  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rich,    Robert    G.,    care    Matthew    Wood,    Atty.,    Woodworth    Bldg., 

New  York,  N.  Y. 
Richards,  Charles  C,  Locust  Grove,  Va. 
Richter,   Stanley   L.,   2   E.    54th   St.,   New  York,   N.   Y. 
Rickel.    Cyrus   K,   U.    S.    Welding   Co.,    Minneapolis,    Minn. 
Ricketts,   William    B.,    185    Grosvenor    B'dg.,    Providence,    R.    I. 
Riedel,   Clyde   S.,    1224   Cabrillo    Canal,    Venice,    Cal. 
Riedinger,  Albert  A.,   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Riggs,  William  C,   158  W.   St.,   N.   W.,  Wash.,  D.   C. 
Ripley,  William   H.,  Owego,   Tioga   County,   N.   Y. 
Ritter,    Elmer   R.,    565    Blair   Ave.,    Cincinnati,    O. 
Robb,  James  C,  7806  Norwood  Ave.,  Chestnut   Hill,  Phila,  Pa. 
Roberg,  Alfred  A.,   119  Cedar  St.,  Manistique,  Mich. 
Roberts,  Claudius  H.  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Roberts,   Henry   G.,   5   Ocean  View  Terrace,   Swampscott,   Mass. 
Roberts,  John  H.  R.,  cor.  Church  &  Clay  Sts.,  Reading,  Pa. 
Roberts,   Shephard   M.,   320   Woodward   Ave.,   Detroit,   Mich. 
Roberts,  William  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Robertson,  John  D..   185   Higland  St.,  Taunton,  Mass. 
Robertson,  Joseph  W.,  Office   of  Chief  of  Ordnance,   Wash.,  D.   C. 
Robertson,  Wallace   F.,   234  Central   Pk.  W.,  New  York,  N.   Y. 
Robertson,  William  H.,  420   S.   56th  St.,  Phila.,  Pa. 
Robinson,   Cecil   P.,   210   Winthrop    Rd.,   Brookline,   Mass. 
Robinson,  Harry  B.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Robinson,   Lewis   P.,   11 19   E.   Market   St.,   Sunbury,   Pa. 
Robinson,  Meyer  M.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Roche,   Maurice   F.,    136   College   Ave.,   Ithaca,   N.   Y. 
Roche,  Wesley  C,  Thorndike  St.,   Beverly,   Mass. 
Rockcastle,  Urban   J.,   6326   Wayne  Ave.,   Chicago,   111. 
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Rodgers,  James  B.,  403  Casino  Ave.,  Cranford,   N.  J. 
Rodgers,  William  W.,  211   N.   Limestone  St.,   Springfield,  O. 
Roehers,   Herman   T.,    165    E.    176th    St.,   New   York,   N.    Y. 
Rogers,   Briggs  M.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Rogers,  James   H.,   Society  Hill,   S.   C. 
Rogers,  Louis  C,  6648  Minerva  Ave.,  Chicago,  111. 
Rogers,  Osee  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rogers,   Philip,   Highland  Ave.,   Greenfield,   Mass. 
Rogers,   Scott  A.,  2591   Guilford   Rd.,   Cleveland,   O. 
Rohde,   Leo  M.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Rome,  Ernest  J.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Roohan,   Albert  J.,  46  State  St.,   Saratoga   Springs,   N.   Y. 
Rose,   Edward  C,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Rose,   Frederick  D.,  616  E.   Main   St.,   Muncie,   Ind. 
Rosen,  John  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ross,   Cleland  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Ross,  Frank  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Ross,  John  M.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Ross,  Robert  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rowland,  Louis  H.,  8511   Navahoe  St.,  Phila,  Pa. 
Rowlett,    Richard    S.,    1588    Beacon    St.,    Brookline,    Mass. 
Royce,    Walter  H.   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Royer,    Frank   W.,    Greensburg,    Pa. 

Royer,  Richard  T.,  care  N.  &  W.  Ry.  Co.,  Roanoke,  Va. 
Rubin,  Harry  E.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Ruby,   George   C,    58   Manning   Ave.,   Plainfield,   N.   J. 
Ruddy,   William,    1014   West   Front   St.,    Plainfield,    N.   J. 
Runyan,  Wilbur  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rusk,   Frank  E.,  care  B.   F.   Goodrich   Rubber   Co.,  Akron,   O. 
Russ,  John   B.,    16  Union   St.,    Shelton,   Conn. 
Russ,  Walter  C.,   1240  Bloomfield  St.,  Hoboken,   N.  J. 
Russell,  Albert  I.,  Office  of  Chief  of  Ordnance  .Wash.,  D.   C. 
Russell,    Earl    S.,    West    Hanover,    Mass. 
Russell,    Frank,    R.    F.    D.    Richmond,    Mass. 
Russell,  James  M.,  8607  Colonial  Road,  Brooklyn,  N.  Y. 
Russell,  Warner  F„   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Russo,    Prosper,    2512   Chatham    Ave.,    Cincinnati,    O. 
Ruthstrom,  Axel  A.,   1146  Summit  St.,  Hancock,  Mich. 
Ryan,  Mack,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Ryder,  James  F.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Sadler,    Raymond,    Office    of    Chief   of    Ordnance,    Wash.,    D.    C. 
Sample,  William   T.,   6304   Overbrook  Ave.,   Phila.,  Pa. 
Sanders,  Elbridge  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sanderson,  James  O,  813    S.   Fifth  St.,   Minneapolis,   Minn. 
Sargent,  Lawton   G.,  457   Humphrey    St.,   New   Haven,   Conn. 
Sass,   Frank  A.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 
Sauers,  John   E.,   Buckeystown,   Md. 
Saxton,   Louis   M.,   Valatie,   N.   Y. 

Sayer,   George,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Sayer,  Richard   S.,  Jr.,  Princeton  Club,  New  York,  N.   Y. 
Sayner,    Robert    O.,    3031    Troost   Ave.,    Kansas    City,    Mo. 
Schaffer,   Fred  L.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Schaller,  Gilbert  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Schaller,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Scheffler,  Edward  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Scherer,   Andrew   O,    1201    N.   State   St.,   Chicago,   111. 
Schleck,  Walter  H.,  706  Manoro  Ave.,   S.   Milwaukee,   Wis. 
Schletterbeck,   William   C,    Bridgewater,   Conn. 
Schneider,   Edwin   W.,   1475   Irving   St.,  Washington,   D.   C. 
Scholle,    Clifford    W.,    1623    Cayuga   St.,    Phila.,   Pa. 
Schneider,   Andrew    G.,   Office   of  Chief  of  Ordnance,   Wash.,    D.   C- 
Schubert,  Arthur  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Schulz,  Arthur  K.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Schuster,  William  A.,  123  Quapan  Ave.,  Bartlesville,  Okla. 
Schwartz,  Louis'  F.,  Jr.,   149  Center  Ave.,  New  Rochelle,  N.  Y. 
Scofield,  Gilbert  J.,  2330   16th  St.,  Troy.,  N.  Y. 
Scott,  James  T.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Scott,  Ralph  W.,   1484  W.  49th  St.,  Los  Angeles,  Cal. 
Scott,    Samuel    S.,    3039    W.    Dauphin    St.,    Philadelphia,    Pa. 
Scudder,   Eugene   T.,   zy   East   Park   St.,   Newark,    N.   J. 
Sealey,   William,    102    Sussex    Ave.,    E.    Orange,    N.    J. 
Seaman,   Howard   B.,    Sac    City,   la. 

Searight,   William   H.,    17 10   M   St.,   N.   W.,   Wash.,   D.   C. 
Searle,   Jerome    E.,    14   Rutland    St.,    Lowell,    Mass. 
Seely,   Warner,    5701    Carnegie   Ave.,   Cleveland,   O. 
Seery,  Andrew  J.>   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Selfridge,  Samuel  W.,  2615  California  St.,  San  Francisco,  Cal. 
Seligman,  Joseph  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C- 
Seligman,  George  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sellers,    Arthur    R.,    101    Meeting   St.,    Charleston,    S.    C. 
Sellers,   Harry   B.,    Office   of  Chief  of  Ordnance,   Wash.,    D.    C. 
Sellew,  Roland  W.,   121   Main  St.,   Middletown,   Conn. 
Selmer,  John  J.,  417   Hudson  St.,   Eau  Claire,   Wis. 
Semple,   Richard  H.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Senn,  Harry  L.,   172  E.  Main  St.,  Alliance,  O. 
Sergeson,  Stanley  C,  2224   W.  Venango  St.,   Phila.,  Pa. 
Seybold,   Edgar  G.,   941   Campbell  Ave.,   Hamilton,   O. 
Sevmour,   Horatio,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Shallcross,  John  B.,  4932  Duffield   St.,  Phila.,  Pa. 
Shanahan,  Walter  A.,  46  W.  83d  St.,  New  York,  N.  Y. 
Shannon,   Spencer   S.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Sharp,   Nathan   S.,   426  Vermont   St.,   Waterloo,    la. 
Sharpsten,  Charles  M.,  712  S.  Patouse  St.,  Walla  Walla,  Wash, 
Shattuck,  Charles   H.,    1175   Greenwich   St.,   San   Francisco,   Cal. 
Shearer,   William  A.,   506   Marshall  Ave.,  Anderson,   S.    C. 
Shedd,  Gale,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Sheehan,  Daniel  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sheldon,   Burton   K.,   509   Lake  Ave.,   Rochester,   N.   Y. 
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Sheldon,  Henry  K.,  Sharpburg,  111. 

Sheldrick,   Lawrence   S.,   435   Marlborough   Ave.,   Detroit,   Mich. 
Shepard,    Walter   J„    203    S.    Garth   Ave.,   Columbia,   Mo. 
Shepherd,  Henry,   Shepherdstown,  W.   Va. 

Sheppard,  James  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Shetterly,  Carl  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Shirk,  George  S.,  Hanover,  Pa. 

Shloss,  Lawrence  U.,  823  Hepburn  St.,  Williamsport,  Pa. 
Shoemaker,  Harry,  6404  N.   nth  St.,  Oak  Lane,  Phila.,  Pa. 
Shore,  Justin   G.,   1038   Fifth  Ave.,   New  York,   N.  Y. 
Short.   Frank  care   S.   E.    Short,   Penn   Yan,  N.   Y. 
Shultz,    Fred  T.,   Trenton,   Ky. 

Sibley,  Elihu  G.,   87   Commonwealth   Ave.,   Pittsfield,  Mass. 
Sims,  Joseph  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sims,  Lewis  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sims,   Roff.,  Jr.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Simon,  George  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Simmons,   John   W.,   200   Maple    St.,    Springfield,    Mass. 
Skerrett,  William  H.  W.,  3940  Spruce  St.,   Phila.,   Pa. 
Skinner,  Asa  H.,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Skinner,  Charles  P.,   1217   nth  Ave.,  Moline,  II. 
Slade,   Henry    L.,    Yale    Club,    44th    St.,    &    Vanderbilt    Ave.,    New 

York,   N.    Y. 
Slingluff,    Montgomery  J.,    1624    Bolton    St.,    Baltimore,   Md. 
Slocum,  Harold  L.,  910  S.  47th   St.,  Phila.,   Pa. 
Small,    Byron    C,    506    E.    Washington    St.,    Morris,    III. 
Smith,  Albert  V.,   709   Corinthian   Ave.,   Phila.,   Pa. 
Smith,  Daniel  T.,  Reager,  Va. 
Smith,   Eugene  D.,   Tokeneke,   Darien,   Conn. 
Smith,    Francis   G.,    37   Cleburne  Ave.,   Atlanta,   Ga. 
Smith,   Harry,    Box    195,    Route   2,   Methuen,    Mass. 
Smith,   John    B.,    5007   Atlantic   Ave.,    Ventmore   City,    N.    Y. 
Smith,  Joseph  J.,  5772  Baum  Blvd.,  Pittsburgh,  Pa. 
Smith,   Myron   M.,    n  1   Fairview  Ave.,   Staten  Island,  N.   Y. 
Smith,  Ralph  W.,   Office  of  Chief  of  Ordnance. 
Smith,    Samuel   M.,   New   Wilmington,    Lawrence  Co.,   Pa. 
Smith,   Victor   H.,    Irvington,   Ala. 

Smith,    Victor   J.,    6107    Carnegie    Ave.,    Cleveland,    O. 
Smith,  Weldon  D.,  43  Earl  St.,  Rochester,   N.   Y. 
Smith,  William  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Smith,    Xanthus    R.,    323    West   Ave.,   Jenkintown,    Pa. 
Smyswe,  John  L.,  351   W.   55th  St.,  New  York,  N.  Y. 
Smyth,   Albert    E.,    Office   of    Chief   of   Ordnance.    Wash.,    D.    C. 
Snelling,  George  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Snider,   Robert  H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Snow,   Edwin   B.,    100   Kipling  Ave.,   Detroit,   Mich. 
Snyder,   Bernard  C,  217  Cedar  St.,  Chattanooga,  Tenn. 
Snyder,   William   R.,   327   S.    LaSalle   St.,   Chicago,    111. 
Soderberg,   Robert   B.,    1224   Walnut   St.,   Newton    Highlands,    Mass. 
Soloman,  Irwin   R.,  4100  Wallace   St.,   Chicago,    111. 
South,    Furman,   Jr.,    Bridgeport    Brass    Co.,    Bridgeport,    Conn. 
Spalding,    Eugene,    18    Peachtree    Circle,    Atlanta,    Ga. 
Sparrow,.  Robert   G.,    761    Ocean    Ave.,    Brooklyn,    N.   Y. 
Spears,  William   B.,   Fifth  Ave.   &  48th   St.,   Moline,    111. 
Spencer,    Charles    B.,   290    Broadway,    New   York,   N.    Y. 
Sprague,   Frank   E.,   802   Peters   Ave.,   New   Orleans,   La. 
Stackhouse,  Donald  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stagg,  James  C,  27  Park  Row,  New  York,  N.  Y. 
Stagg,   William  C,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Stahler,  Horace  C,   126  Llanfair   Rd.,  Ardmore,  Pa. 
Stamford,    Foye    F.,    Great    Northern    Hotel,    57th    St.,    New    York, 

N.  Y. 
Stanley,  Claude,    1121    Broad   St.,   Newcastle,   Ind. 
Starbuck,  William  D.  L.,  care  Wm.  Cruikshank's  Sons,  85   Liberty 

St.,  New  York,  N.  Y. 
Starr,  Edward  C,    Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Stearns,   Harry   B.,  Uxbridge,   Mass. 

Stearns,  Theodore  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Steinbach,    Bernard   A.,    191    Sherman   Ave.,    New    Haven,   Conn. 
Steiner,     Herbert     E.,     care     Banking     House     of     Steiner     Bros., 

Birmingham,  Ala. 
Stern,   Laurence,  care   Stern   &   Co.,   Richmond,   Va. 
Stern,  Richard  G.,  711   Franklin  St.,  Phila.,  Pa. 
Stevens,   Berry   T.,   6554   Kimbark   Ave.,   Chicago,    111. 
Stevens,  George  S.,   Office  of  Chief  of  Ordnance.   Wash.,  D.   C. 
Stevens,    Russell   A.,    161    Edison    Ave.,    Detroit,    Mich. 
Stevenson,    John    A.    C.    125    Dwight    St.,    Springfield,    Mass. 
Stevenson,  John   G.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Stewart,  Edward   F.,   Room    1101    Book  Bldg.,   Detroit,   Mich. 
Stewart,  Floyd  R.,  242  Hague  Ave.,  Detroit,  Mich. 
Stewart,  James   S.,   36   Norfolk  Ave.,    Swampscott,    Mass. 
Stewart,  Walter  H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Stiles,   Charles   T.,   5838  Ellsworth   St.,   Phila.,   Pa. 
Stiles,   John   C,    Office   of   Chief   of   Ordnance,    Wash.,   D.    C. 
Stockstrom,  Arthur,   2001    S.    Kingshighway,   St.    Louis,    Mo. 
Stoechlein,   William   E.,    126    Park    St.,    Dayton,    O. 
Stoddard,    Rodman   S.,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Stokes,    Howard,    Long    Branch,    N.    J. 

Stoll,  William  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stone,  Donald   D.,    Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Stone,  Joseph  L.,  4900  Monroe  St.,  Chicago,  111.,  care  H.  A.   Lang. 
Stone,    Leslie   P.,    Swanton,   Vt. 

Story,   Allen   L.,  322  W.    106th  St.,   New   York,   N.   Y. 
Stowe,  Claude  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Stowe'l,  Leon  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Stower,   James   M.,    50   Broad   St.,   Plattsburgh,   N.    Y. 
Strahley,  Carl  C,  623  S.  42nd  St.,  Phila.,  Pa. 
Strait,  Walter  W.,  225  N.  6th  St.,  Olean,   N.  Y. 
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Straley,   Charles  V.,   Ripley,   W.   Va. 

Stratton,   Mark   H.,    194   Prospect   St.,    Ridgewood,   N.   J. 
Strauss,   Jerome,    Office    of   Chief   of   Ordnance,    Wash.,    D.    C. 
Strauss,  Marvyn  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stucker,    Charles    M.,    3602    Lake    Port   Ave.,    Chicago,   111. 
Stuckle,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Studdiford,  Douglas  S.,  41  Union  St.,  Montclair,  N.  J. 
Sturdevant,   Edward    C,    1564   Crawford    Rd.,    Cleveland,    O. 
Sturgis,  La  Verne  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Suelzer,   Alois    W.,   319   Union   Trust    Bldg.,   Wash.,    D.    C. 
Sullivan,  Edward  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Sullivan,  Francis  P.,   1437  Chapin  St.,  N.  W.,  Wash.,  D.  C. 
Sullivan,  Henry  B.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sullivan,  John  L.,  R.   F.   D.   No.    1,  Lincolnway,    McKeesport,  Pa. 
Sutton,   Joseph   A.,    care    Hon.   John   J.    Rogers,    H.   of   R.,   Wash. 

D.  C. 
Swan,   John    H.,    Reading    Steel    Casting    Co.,    Reading,    Pa. 
Sweeney,  Joseph  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Swift,   Henry,   65   W.   4th   Ave.,   Columbus,    O. 

Swinburne,   James    G.,   241    Washington   Ave.,    Providence,    R.    I. 
Svmonds,    Ralph    F.,    69    Converse   Ave.,   Maiden,    Mass. 
Taft,  Paul  F.,  617  S.  St.   Charles  St.,  Elgin,  111. 
Taggart,   Merrill,    Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Tanguy,   Edward  E.,  2209  Harcourt  Drive,   Cleveland,   O. 
Tanner,  Harry  A.,  355  Massachusetts  Ave.,  Cambridge,  Mass. 
Tanner,   Paul,    348    Fillmore   Ave.,    East   Aurora,    N.    Y. 
Tappan,   Archibald    D.,   330   Park  Ave.,   New   York,   N.    Y. 
Tapping,  Watson    G.,   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Tatman,  Edgar  W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Taylor,   Ethan,   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Taylor  George  W.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Taylor,    John    M.,    Bridgeport,    Pa. 

Taylor,  Paul  Herbert,  37  W.  Ashmead  PL,  Germantown,  Phila,  Pa. 
Taylor,  Paul  H.,   36  Crescent   St.,   Wakefield,   Mass. 
Taylor,    Sutherland   G.,   405   Nuber  Ave.,   Mt.   Vernon,   N.    Y. 
Taylor,  Zera   G.,   Pctrolia,   Pa. 

Tenney,    George    C,    1035    Elizabeth   Ave.,    Elizabeth.    N.    J. 
Tenney,    Rockwell    C,    201    Devonshire   St.,    Boston,    Mass 
Terrien,  George  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Terry,   John   T.,   37   Wall    St.,   New   York,   N.   Y. 
Tewes,  Elmer  G.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Thalhimer,   Morton    G.,   2800   Monument  Ave.,    Richmond,   Va. 
Thalmann,  Rene   P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Tharp,   Charles  H.,  41   S.   Central  Pk.  Blvd.,  Chicago,  111. 
Tharp,  Marion  A.,  Earlham,  la. 

Thielscher,    Karl    L.,    43   Thorndike    St.,    Brookline,    Mass. 
Thomas,  Anthony,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Thomas,   Clarence   W.,   Constantine,   Mich. 
Thomas,  Felix,  care  Kerr  Page  Cooper,  55  Liberty  St.,  New  York, 

N.  Y. 
Thomas,    John    M.,    1805    Commonwealth    Bldg.,    Pittsburgh,    Pa. 
Thompson,  John  W,    149  Broadway,  New  York,  N.   Y. 
Thompson,   Preston   C,   210  High   St.,  Millville,   N.  J. 
Thompson,    Robert   J.,    5038    Cottage    St.,    Philadelphia,    Pa. 
Thumin,  Nathan,   120  Milk  St.,   Boston,  Mass. 
Thweatt,  Carroll  P.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Tiffany,  Howard  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Tilden,   Henry   C,   837   Mentor  Ave.,   Pasadena,   Cal. 
Tilton,   Charles   E.,   School   St.,   Tilton,   N.   H. 
Timberlake,   Leonard   F.,   710   Congress   St.,   Portland,   Me. 
Tipping,  Charles  H.,  29  Grove   St.,   Claremont,   N.   H. 
Titchener,   Paul   F.,   15   Oak   St.,   Binghamton,   N.    Y. 
Todd,    Charles    S.,    1529    Northumberland    St.,    Pittsburgh,   Pa. 
Toepper,  Charles  G.,  1480  Chapin  St.  N.  W.,  Wash.,  D.  C. 
Tomlinson,  John  O..  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Tooke,  Roy  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Topie,   Edward    G.,    1005    Broad    St.,   Newcastle,    Ind. 
Totton,  Frank  M.,  22  William  St.,  New  York,  N.  Y. 
Toucey,  John  M.,  863  Park  Ave.,  New  York,  N.  Y. 
Toussaint,  Arthur  F.  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Tower,    Glenn    L.,    28    Fulton   Ave.,   Detroit,    Mich. 
Townsend.  Effingham  L.,   1707  Eye  St.,  N.  W.,  Wash.,  D.   C. 
Trainor,  Edward   F.,  Office  of  Chief  of  Ordnance.  Wash.,  D.  C. 
Traub,   Edward,  847   E.   Third  Ave.,  Columbus,  O. 
Trimpi,  Allan  L.,    35   Stockton   Place,  E.   Orange.    X.   J. 
Trometre,    Carl,    2908    10th    St.,    N.    E..    Wash.,    D.    C. 
Troth,  John  T.,  4001    Walnut   St.,,   Phila.,   Pa. 
Trullinger,  Robert  W.,   121 8  Fairmont  St.  N.  W.,  Wash.,  D.  C. 
Tuke,   Harry   A.,   49   Davidson   Ave.,   W.,  Detroit,    Mich. 
Turkington,   Victor   H.,    Cherokee,    Kans. 
Turner,  Edmond  C,  22  William  St,  Towanda,  Pa. 
Tylee,   Don   O.,    1104   Braddock  Ave.,   Pittsburgh,   Pa. 
Tyler,   Clifford  H.,   care   G.   M.    Fudge,   Dunkirk,   Ind. 
Tyler,    Frederick   H.,   526   Mercer   St.,   Albany,   N.   Y. 
Tyler,    Russell    P.,    Office    of    Chief   of   Ordnance,    Wash.,    D.    C. 
Tymeson,  Charles  P.,   58  E.   Main  St.,  Jamestown,   N.   Y. 
Tvrrell,  Hobart  S.,  care  Victor  Talking  Mach.  Co.,  Camden,  N.  J. 
U'hle,  David,  3448  Old  York  Rd.,  Phila.,  Pa. 
Unkles.  Edward  II.,   18   King  Ave.,   Weehawken,   N.   J. 
Van  Alstyne,  Ward,  823  Wert  End  Ave.,  New  York,  N.  Y. 
Van   Cise,  Clinton   S.,  21   Waldron  Ave.,   Summit,    N.  J. 
Van  Dyke,  Arthur  A.,  708  Guardian  Life  Bldg..  St.,  Paul,  Minn. 
Van   Etten,   Frank  C,   7139   Eggleston  Ave.,   Chicago,   111. 
Van   Gelder,  George  S.,   146  N.   Clinton   St.,  E.,  Orange,  N.  J. 
Van   Scoik,  Wilber,  215  W.  Witherbee  St.,   Flint,  Mich. 
Van   Winkle,    Edgar   B.,   Tr.,   Office   of   Chief  of   Ordnance,   Wash., 

D.  C. 
Van  Zandt,  Arnold   C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 


[174] 


First   Lieutenants — Continued 

Varney,  Lawrence  D.,  20  Arch  St.,  Dover,  N.  H. 

Vauclain,  Charles  P.,  Rosemont,  Pa. 

Vaughn,  Harry  D.,   1882  Rosemont  Rd.,  E.   Cleveland,   O. 

Veerhusen,    Herman   H.,    140   W.    Gilman   St.,   Madison,   Wis. 

Vehslage,  Harold  E.,  81   Fulton  St.,  New  York,  N.  Y. 

Vickery,    Frederick    P.,    Stanford    University,    Stanford,   Cal. 

Victor,  Mitchell,   145  Palmer  Ave.,  E.  Detroit,  Mich. 

Vockel,   Stewart  M.,  71 17  Idlewild  St.,  Pittsburgh,   Pa. 

Vondersmith,  Philip  G.,  Union  Gas  &  Elec.  Co.,  Cincinnati,   O. 

Waggaman,   Floyd  P.,   914   15th  St.,   Wash.,   D.   C. 

Wagstaff,  Alfred,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wahl,   Gustave  A.,  053  Hervey  St.,   Indianapolis,  Ind. 

Wainright,    Arthur   W.,    42   Orange    St.,    Meridian,    Conn. 

Wakeley,  Arthur  W.,  39  S.   LaSalle   St.,   Chicago,    111. 

Waldorf,  George  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wall,  Ashbel  T.,  Jr.,   145   Blackstone  Blvd.,  Providence,   R.  I. 

Wall,  Robert  E.,   Buck  Lodge,   Md. 

Wallace,  Andrew   B.,  Jr.,  47   Ridgewood  PL,   Springfield,    Mass. 

Wallace,   Frank  B.,   718   Crouse  Ave.,  Syracuse,   N.   Y. 

Wallace,   Frank   L.,   Bunker  Hill,   Ind. 

Wallach,   Kaufman   R.,   53   E.   80th   St.,   New  York,  N.   Y. 

Wallen,    Frank  A.,   3   Elm    St.,    Brattleboro,   Vt. 

Walter,   Franklin  M.,   Christiana,  Pa. 

Walter,  Maurice,    145   W.  92nd   St.,  New  York,  N.  Y. 

Walters,   Frank  H.,  3607  Taylor  Ave.,   St.,   Louis,   Mo. 

Walters,  Jack  E.,   Office   of   Chief  of  Ordnance,   Wash.,   D.   C. 

Wampler,  Harold  A.,   332  S.   Michigan  Ave.,  Chicago,   111. 

Wandel,  Carleton,  878  Park  Place,   Brooklyn,  N.   Y. 

Wandell,  Walter  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Ward,  Mervin  H.,  5403  Maple  Ave.,  St.   Louis,  Mo. 

Ware,  William  A.,  38  Rockyford  Ave.,   Kirkwoodj   Ga. 

Warner,   Harley   D.,    Farmington,    Mass. 

Warner,  Ralph  M.,  Highwood,   Conn. 

Warren,  Harry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Washburn,  Edwin  F.,  304  Housatonic  Ave.,  Stratford,  Conn. 

Wathen,   Henry  C,   Parrott,  Jackson   Co.,  Ky. 

Watkins,  George  W.,  104  W.  Neptune  St.,  Lynn,  Mass. 

Watson,   Charles   W.,    185    Church    St.,    New   Haven,*  Conn. 

Watts,   Cecil   E.,   Principle   Furnace,   Md. 

Weary,   Rollin   D.,   1732   S.   Michigan   Blvd.,   Chicago,  111. 

Weaver,   Charles   H.,    11 15   Hamilton   St.,   Allentown,   Pa. 

Weaver,  Fleming  R.,   care  261    Benbow  Arcade,   Greensboro,  N.   C. 

Weaver,  Harry  B.,  Office  of  Chief  of  Ordnance,' Wash.,   D.   C. 

Weaver,   Hobart   S.,    88    Cooke    St.,    Waterbury,    Cotm. 

Webb,  Edgar  M.,  Reedsville,  Pa. 

Webb,  Jesse  H.,   102  Rutgers  St.,  Rochester,  N.  Y. 

Webster,    Granville   E.,   Market    St.,    Philadelphia,   Pa. 

Weese,  Donald  O.,   1722  Euclid  St.,  N.   W.,  Wash.,  D.   C. 

Weighell,  John  T.,    1227   Decatur   St.,   N.   W.,  Wash.,   D.   C. 

Weil,  Arthur  C.,   170  Water  St.,  New  York,  N.  Y. 

Weil,    Stanle"    L.,    Lawrence,    L.    I.,    N.    Y. 

Weisberg,   Philip   P.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Weller,  Francis  M.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Weller,   Leslie   H.,   Office  of   Chief  of  Ordnance,   Wash.,    D.    C. 

Wellman,  Samuel  K.,   11200  Edgewater  Drive,  Cleveland,   O. 

Welsh,   James   K.,    Goshen,    N.    Y. 

Wells,  Jackson   B.,    1324    Columbus   St.,   Waco,   Tex. 

Wenderoth,    Ernest    F.,    1467   Meridian   PI.,    N.    W.,    Wash.,    D.    C. 

Wendt,   Henry   W.,  Jr.,    633   Lafayette  Ave.,    Buffalo,   N.   Y. 

Wenrick,   Edward   R.,   734   Union    St.,   Philadelphia,   Pa. 

Weppman,   Charles,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Wesener,  Henry  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wesson,    Proctor    B.;    1638  Johns   St.,    Ft.    Worth,   Tex. 

West,   Frank  N.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

West,   Harry  A.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Westervelt,  Ralph  E.,  611   W.   127th  St.,  New  York,  N.  Y. 

Westlake,  Earle  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Wetherbee,   Charles   F.,   74    Fifth   St.,    New   Haven,    Conn. 

Weyher,  Grover  C,   776   14th  Ave.,  Detroit,   Mich. 

Wharton,  William  H..  care  General  Freight  Dept.,  N.  C.  &  St.  L. 
Ry.,    Nashville,    Tenn. 

Wheeler,   John   I.,   4319    Lindell   Blvd.,    St.    Louis,    Mo. 

Wheless,  Eakin  L.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Whetcomb,   Emmons  J.,    17   Temple   PL,   Boston,    Mass. 

White,  Albert  B.,  Jr.,  care  Paden  &  Luttrell  Ins.  Agency,  Parkers- 
burg,    W.    Va. 

White,   Edward    S.,   401    W.   Armstrong  Ave.,    Peoria,   111. 

White,    Richard   A.,    127    S.    Grant   St.,    Wilkes    Barre,    Pa. 

White,  Samttel  J.,  422  6th  St.,  Calumet,  Mich. 

Whitelock,  Alvin  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Whitney,   Victor    O.,    Dorchester,    Mass. 

Wilbur,  Robert  L.,  515   Delaware  Ave.,   S.   Bethlehem,  Pa. 

Wilcox,   Sidney  H.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 

Wilkens,  John  D.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Wilking,  Lester  O,   392  Philadelphia  Ave.,  W.  Detroit,  Mich. 

Wilkinson,  Almadus   D.,  47   Elliot  St.,   Detroit,   Mich. 

Wilkinson,  Charles  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Wilkinson,   Vance  A.,    10979   Prospect   Ave.,    Chicago,   111. 

Wileman,  Willard  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Willotts,   Elwood  H.,   Butler,   Pa. 

Williams,  Charles  A.,  30  McDonough  St.,  Borough  of  Brooklyn, 
N.  Y. 

Williams,   Edward  A.,   Providence,   R.    I. 

Williams,  Edward  C,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 

Williams,  Harold  J.,  Beacon  Falls  Rubber  Shoe  Co.,  Beacon  Falls, 
Conn. 

Williams,   Howard   S.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Williams,    Paul,    207    Comstock    Ave.,    Syracuse,    N.    Y. 


First   Lieutenants — Continued 
Williams,   Pearce  P.,  37   White   St.,   Milton,   Mass. 
Williams,   Roger  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Williams,  Samuel  C,   57  Quinby  PL,   West  Orange,  N.  J. 
Willis,   Edward,   75   School  St.,  Somerville,  Mass. 
Willis,  Harold  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Willis,  Stanely  D.,   1475  Columbia  Rd.,   Wash.,  D.  C. 
Willners,  John  A.,  1516  Schilling  Ave.,  Chicago  Heights,  111. 
Wilson,   Frank  D.,  801   North  Harrison  St.,  Wilmington,  Del. 
Wilson,  Henry  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wilson,   Ray   W.,   Princeton,   Mo. 

Wilson,  Raymond  C,   16th  &  Irving  St.,  N.  W.,  Wash.,  D.  C. 
Wilson,  Robert,  81    Fingerboard  Rd.,  Fort  Wadsworth,  N.  Y. 
Winans,   William   R.,  6   Ridge   Court,   Brooklyn,  N.   Y. 
Winbigler,    Cecil    M.,    The    Cairo,    Wash.,    D.    C. 
Windsor,  James  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Winder,   Max  W.,  421    B   St.,   N.    E.,   Wash.,  D.   C. 
Witte,  Walter  E.,  4817  N.   15th  St.,  Phila.,  Pa. 
Woerwage,  Carl  A.,   1920  Girard  Ave.,  Phila.,  Pa. 
Wolcott,   Stanley   H.,   Springfield,   Mass. 
Wolf,   Bernard  J.,   600   West    157   St.,   New   York,   N.   Y. 
Wolf,  Carl  B.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Wolfe,   Oliver  M.,   New  Harmony,   Ind. 
Wood,  Alan  A.,   16  Glendale  Ave.,  Providence,   R.   I. 
Wood,   Frederick   B.,   Keyworth  Ave.,   Baltimore,   Md. 
Wood,  James  D.,  604  Genesee  St.,  Rochester,  N.  Y. 
Wood,   Lyttelton  W.,   516   Park   St.,   Charlottesville,   Va. 
Wood,  William  M.,    Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Woodford,    Clarence    F.,   East   St.,    Suffield,    Conn. 
Woods,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Woods,  Robert  H.,  Jr.,  care  William  T.  Dorsey,  Elliott  City,   Md. 
Woodyard,   William,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Worthington,    Thomas,    Jr.,    Office    of    Chief    of    Ordnance,    Wash., 

D.  C. 
Wortley,    Foster   E.,   50   Church   St.,   New   York,  N.   Y. 
Wray,  William  H.„  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Wright,     Edward    N.,    3d.,    507     W.     Chilton    Ave.,     Germantown, 

Phila.,    Pa. 
Wright,   Edwin   C,   512   Clairmount  Ave.,    Detroit,   Mich. 
Wright,   George   W.,   658   Warren   St.,   Bridgeport,   Conn. 
Wright,  Howard   B.,  3813   Euclid  Ave.,  Cleveland,  O. 
Wright,   James   A.,    167    Woodlawn   Ave.,   Auburn,    N.    Y. 
Wright,  James  O.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Wright,  Paul  D.,   Lamphier's  Cove,  Branford,  Conn. 
Wright,    William   R.,   435    Riverside    Drive,    New   York,   N.    Y. 
Wylam,   Clayton  W.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Wylie,  John   C,   3017  Walnut   St.,   McKeesport,  Pa. 
Wyndham,  Leon  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Yonkin,   Harry  F.,  DeKalb,   111. 
Young,  Edward  E.,  2123  N.  Gratz  St.,  Phila.,  Pa. 
Young,   Robert   L.,  441   Hansburg  St.,   Phiia.,  Pa. 
Yuhse,   Frank  J.,  Holt  Mfg.   Co.,  Peoria,  111. 
Zaleski,  John  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Zeiger,   Nelson   A.,    199   Birr   St.,   Rochester,   N.   Y. 
Zellar,    Harry    L..,    806    So.    Yakima    St.,   Tacoma,    Wash. 
Zuerl,  Fred  W.,   1385  E.  66th  St.,  Cleveland,  O. 

Second    Lieutenants 
Aal,  Bernard  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Aaron,  Herbert   G.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Abbott,   Henry   E.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Abry,  Philip   K.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Adams,  Adam  G.,  Jr.,   1603   Broadway,  Nashville,  Tenn. 
Adams,    Frank  J.,   Office   of   Chief   of   Ordnance,   Wash.,    D.    C. 
Adams,    Mark    I.,    200    Fifth    Ave.,    New    York,    N.    Y. 
Adelsdorf,   Sam   L.,   4716  Ellis  Ave.,  Chicago,  111. 
Ahearn,  Maurice  B.,  808  St.  Claire  Ave.,  East  St.  Louis  111. 
Akers,  Charles  W.,  Jeanerette,  La. 

Aldworth,  Edward  L.,   128  Lyon  St.,  N.  E.,  Grand  Rapids,  Mich. 
Alexander,  George  I.,   1722  Park  Ave.,  Little  Rock,  Ark. 
Allen,  John  E.,  315   W.  Jefferson  St.,   Butler,   Pa. 
Allen,   Leslie,  715   North  Sixth  St.,  Allentown,  Pa. 
Allen,   Lloyd  M.,    1427  East  Broadway,  Enid,   Okla. 
Allen,    Russell,    16  Allen   PL,   Hartford,   Conn. 
Allen,  Samuel  F.,  430  N.  33rd  St.,  Philadelphia,  Pa. 
Allen,   Samuel  H.,  fiakerstown,  Pa. 
Allen,   Walter   W.,    Bakerstown,   Pa. 

Aller,   Howard  A.,    7130   Lexington   Ave.,   Pittsburgh,   Pa. 
Allison,   Sewell  W.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Almond,   Harry   H.,    1521    Noble   St.,   Anderson,   Ind. 
Aladorf,  George  W.,  Utica,  O. 
Ambler,   Samuel   S.,    20   South   St.,   Bethel,   Conn. 
Anderson,  Charles   M.,  4225   Staddon  Ave.,  Chicago,  HI. 
Anderson,  George  E.,  205  Park  Ave.,  Joliet,  111. 
Anderson,  George    H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Anderson,   Ole  A.,  3121   36th  Ave.,  S.,  Minneapolis,  Minn. 
Andren,    Olaf  E.,    3102    Baldwin   Ave.,   Berwyn,   111. 
Andrew,   Harold,   Denton,   Md. 
Andrews,   Roger  Q.,   Bomarton,  Tex. 
Armistead,  George  H.,  Franklin,  Tenn. 
Armsby,   Edward   M.,   State   College,   Pa. 
Armstrong,   Samuel  E.,   504   Lloyd  St.,   Pittsburgh,   Pa. 
Arnberg,   Harold  V.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Arndt,    Paul   M.,   3    Chambers   St.,   Phillipsburg,   N.   J. 
Arnold,  Arthur  E.,  22  W.   24   St.,   Minneapolis,  Minn. 
Arnold,   Frank  E.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Arnstine,   Edgar  J.,   Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Arrington,  Richard  W.,  619  E.  Washington  St.,  Greenville,  S.  C. 
Arronet,   Herbert  A.,  651    Second  St.,   Albany,  N.   Y. 
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Ash,   Hiram,  260  Pingree  Ave.,  Detroit,  Mich. 

Ashenfelter,  Robert  P.,   160  Paxton  Ave.,  Glenside,  Pa. 

Atkinson,  Ernest  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Atkinson,   William  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Aubrey,  James  T.,  Office  of  Chief  of  Ordnance,  Wash.  ,D.  C. 

Ault,  Jesse,  1924  S.  Lawndale  Ave.,  Chicago,  111. 

Austin,   Earl   D.,    1    Hamilton    St.,    Providence,    R.    I. 

Austin,  Ralph  C,  404  Eastern  Ave.,  Joliet,  111. 

Ayres,  Ivan  L.,   Office  of  Chief  of  Ordnace,  Wash.,  D  .C. 

Ayers,   Ralph  A.,   20   Webb   Ave.,   Detroit,   Mich. 

Babcock,  Edmond  G.,   79  Haven  Ave.,  New  York.,  N.  Y. 

Babcock,    Harry    M.,    1703    Jefferson   Ave.,    Scranton,    Pa. 

Bachrach,  Arthur  C,   5236  Greenwood  Ave.,   Chicago,   111. 

Backman,  Kenneth  B.,  441   West  St.,  Pittsfield,   Mass. 

Baggett,   Claude   G.,    1415    N.    Flores   St.,    San   Antonio,   Tex. 

Baier,   Charles,  41    Valley   St.,   Orange,  N.  J. 

Bailey,  Linus  M.,  Cole   Block,   Peru,   Ind. 

Baird,  John   N.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Baity,   Herman   G.,   Harmony,   N.   C. 

Baker,    Harry    F.,    120    Main    St.,    Springfield,    Mass. 

Baker,   Harold   N.,    162   River   St.,   Richford,   Vt. 

Baker,   Norman  R.,   1242  3d  St.,  Portsmouth,  O. 

Baker,  Wilbur   B.,   320  S.    Oxford  Ave.,   Los  Angeles,   Cal. 

Baldwin,   Laurence  A.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 

Baldwin,   Philip   S.,   Office  of   Ordnance,   Wash.,   D.    C. 

Ball,  Peter,  Yale  Club,   50  Vanderbilt  Ave.,  New  York,  N.   Y. 

Ballantine,    Benjamin    D.,    98    Ross    St.,    Fitchburg,    Mass. 

Ballenger,  John  F.,   1002  B  St.,  S.  E.,  Wash.,  D.   C. 

Balme,   Albert,   21    Ladue    St.,    Detroit,    Mich. 

Bang,    Henry    G.,    3605    16th   Ave.,    S.    Minneapolis,    Minn. 

Barancik,  Maurice  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Barber,  William  P.,  Jr.,  Commercial  Mutual  Life  Ins.  Co.,  Hart- 
ford,  Conn. 

Barden,   James,    16   N.    Franklin    St.,    Montpelier,   Vt. 

Barlew,    Nelson,    16  Parsley   St.,   Pawtucket,   R.    I. 

Barnes,   Frank  S.,  34s1  E.   Main   St.,   Rock  Hill,    S.   C. 

Barnes,  Ransom  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Barnett,  Harold  B.,  25   S.   34th  St.,  Phila.,  Pa. 

Barnthouse,  Merwyn  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Baron,   Harold  W.,    15th  Avenue   &   50th   St.,    Brooklyn,   N.    Y. 

Barrett,   Joseph   E.,    2325    N.   College   Ave.,    Phila.,   Pa. 

Barrows,  Ariston  K.,  3  West  View  St.,  Lowell,  Mass. 

Bartlett,   Evans   E.,    Office   of   Chief   of   Ordnance,   Wash.,   D.    C. 

Bartlett,  Philip  C.  K.,  630  N.  8th  St.,   St.  Joseph,   Mo. 

Baruch,  Joseph   S.,   55   West  95th  St.,  New  York,  N.   Y. 

Batchelder,    Kittredge,   Lasuen   Rd.,    Santa   Barbara,   Cal. 

Bates,  Merle  B.,   11   Lyon  Ave.,  Menands,  Albany,  N.  Y. 

Batz,  William  F.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Baughman,  Walter  P.,    122   South   St.,  Pittsfield,   Mass. 

Baxter,  Charles  McG.,   125  E.,  72nd  St.,  New  York,  N.   Y. 

Baxter,  John  L.,   10  College  St.,  Brunswick,  Me. 

Baylis,  Roger  V.,   121   Prospect  St.,   Ridgewood,   N.  J. 

Beahm,   Robert  B.,   1320   Mahantonga   St.,  Pottsville,   Pa. 

Beakes,  Henry  L.,  89  Fair  Mount  Ave.,  Jamestown,  N.   Y. 

Beal,    George  W.,  408   Broadway,   Mount   Pleasant,   la. 

Beal,  Ralph  B.,  925    17th  Ave.,   S.  E.,  Minneapolis,   Minn. 

Beam,   John   C,    Princeton,   N.   J. 

Bean,  Ross  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Beard,    Isaac    G.,    Williamsport,    Md. 

Beardslee,  Don  L.,  318  W.  Cass  St.,  Greenville,  Mich. 

Beck,   Raymond   W.,   209   South   Central  Ave.,   Bozeman,   Mont 

Becker,  Edward  P.,  1049  Grand  Ave.,  N.  S.,  Pittsburgh,  Pa. 

Bedard,  Pierre  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Beekman,  Henry  M.,  Bedminster,  N.  J. 

Beisel,  Ben  R.,   1074  Blackadore  Ave.,  Pittsburgh,  Pa. 

Bell,  Adie  K.,  424  Clark  St.,  Hollidaysburg,  Pa. 

Bell,  Hollis   W.,   Attleboro   Falls,  Mass. 

Bell,   Jesse  A.,    311    N.    "H"    St.,    Pensacola,    Fla. 

Bell,   John   L.,   2608    5th   Ave.,   Altoona,   Pa. 

Bell,   Theodore  F.,    1803   Maryland   St.,   Indianapolis,   Ind. 

Bellows,   Benjamin   B.,  227   Midland  Ave.,   Highland  Park,  Mich. 

Bengs,   Max  A.,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 

Bennett,  Edward  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bennett,  George  E.,  204  Springside  Ave.,   Pittsfield,  Mass. 

Bennett,  Henry  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bennett,  Herbert  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bennett,  Wilmurt  A.,  Hotel  Rocky  Mount,  Rocky  Mount,  Va. 

Benoit,   Harry  J.,  Twin  Falls,   Idaho.- 

Benscoter,   Frank   L.,    65   N.    Church   St.,   Carbondale,    Pa. 

Bensinger,  James  P.,    130  East  Mahaney  Ave.,   Mahanoy  City,   Pa. 

Berg,  Moritze  E.,  524  Fry  Ave.,  Peoria,  111. 

Bergman,   Leo   L.,   4442   N.    St.    Louis   Ave.,   Chicago,   111. 

Bernstrom,  Harry  O.,  Michigan  Road,  Bellrose,  L.  I.,  N.  Y. 

Berolzheimer,  Alfred  C,  care  Eagle  Pencil  Co.,  703  E.  13th  St., 
New  York,  N.  Y. 

Bershinger,  Charles  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Bierma,  Harvey  E.,  672  West  Avenue,  Buffalo,  N.   Y. 

Bingham,  George  W.,  90  Floyd  St.,  Bellville,  N.  J. 

Binnall,    Frederick   G.,   Woodbine,   la. 

Birch,  Stephen  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Birdsell,   Roger,   3440    Brown    St.,    Wash.,    D.    C. 

Birkland,   John,    102   E.    Collett   St.,    Dansville,    111. 

Bisbing  Ernest  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 

Bishop,  Charles  V.,  124  E.  New  York  St.,  Indianapolis,  Ind. 

Bishop,  John   G.,   220  W.    110th   St.,   New  York,   N.   Y. 

Bishop,  Sebron  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 

Black,  Loy  MeMoine,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 

Blades,  John   R.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
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Blank,  Theodore,   213  Mt.  Vernon  Ave.,  Haddonfield,  N.  J. 
Blankenship,  Harry  A.,   1325   Market  St.,   Parkerburg,   W.  Va. 
Blatter,    Roger   I.,    Albion,    Nebr. 

Bleakley,   Purling  A.,    710  Van   Ness  Ave.,   San    Francisco,   Cal. 
Blohm,  August  H.,  629  E.   28th  St.,   Brooklyn,  N.   Y. 
Blomstrom,  John   E.,   Office  of   Chief  of  Ordnance,   Wash.,   D.   C. 
Bloom,  Guy  H.,  City  Line,  Oak  Lane,  Philadelphia,  Pa. 
Blossom,    Robert    N.,    941    N.    Monroe    St.,    Stockton,    Cal. 
Boal,    William    S.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Boder,   Frank  A.,   2649   Frederick  Ave.,    St.   Joseph,   Mo. 
Boeschenstein,  Harold,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Boileau,  Arthur  H.,  908  Jay   St.,   Red  Oak,   la. 
Boles,   George   I.,    Office   of   Chief  of  Ordnance,   Wash.,   D.   C. 
Bolgiano,    Ralph,    Baltimore    Ave.,    Towson,    Md. 
Bonnot,    Basil    T.,    Raff    Rd.,    Canton,    O. 
Boorman,  Joseph  A.,   105  25th  St.,  Altoona,  Pa. 
Boozer,   Ralph  W.,   515   W.   Maumee   St.,   Angola,   Ind. 
Borden,   Edward   Roy,   Denton,   Tex. 

Bosler,   Robinson,   cor.    College   &   Louther   Sts.,    Carlisle,   Pa. 
Bosshard,   Royal  H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Bourne,  Thom  is  R.,  2027  Hillyer  Place,  Wash.,  D.  C. 
Bowen,  Laurence  J.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Bowers,   Willis   P.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Boyce,    Percy   J.,    Office   of   Chief   of   Ordnance,   Wash.,    D.    C. 
Boyd,  Alexander,   Haverford   Court,   Haverford,   Pa. 
Boyd,   Robert  T.,   Jr.,   4306   Chestnut   St.,   Phila.,   Pa. 
Boyer,  Harry  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Bracken,    Raymond    C,    1219    Bryden    Rd.,    Columbus,    O. 
Bradley,   Harold   J.,    5323    Hyde    Park   Blvd.,    Chicago,    111. 
Brady,    Bernard    C,    Railway   Exchange    Bldg.,    Milwaukee,    Wis. 
Brady,    Walter    L.,    3527    Vista    Ave.,    St.    Louis,    Mo. 
Brainerd,  Raymond  S.,  501  Westfield  Ave.,  Westfield,  N.  J. 
Bramberg,   Carl  A.,   628   Harrison   St.,    Boone,   la. 
Branson,    Edward  H.,   Y.    M.   C.   A.,   Pittsfield,   Mass. 
Braun,  Walter  B.,  4129   Kenmore  Ave.,   Chicago,   111. 
Breckenridge,  Hiram  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Breedon,    Harold    R.,    care    Two    Miracke    Concrete    Corp.,    Great 

Falls,   Mont. 
Brewer,    Francis  A.,    132   Carlton    St.,   Brookline,   Mass. 
Briddell,  William  C,  care  of  R.  C.  Hoffman  &  Co.,  Inc.,  Baltimore, 

Md. 
Briggs,   Ainslie   G.,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Briggs,   Robert,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Bristowe,  Hugh  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Broadwater,  Henry   S.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Bromley,  Wallace,   126  Sumac  St.,  Phila.,  Pa. 
Brooks,  Arthur  E.,   Brownstown,   111. 
Brown,  Ernest  G.,  39  Sea  St.,  New  Haven,  Conn. 
Brown,  Herbert  C,  Part  St.,  Aberdeen,  Md. 
Brown,    Henry   L.,    care    of   R.    M.    Bailey    Co.,    Commercial   Trust 

Bldg.,  Phila.,  Pa. 
Brown,  Lloyd  W.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Brown,  Mott  D.,  Jr.,   553  3d  Ave.,  Troy,  N.  Y. 
Brown,  Munro   S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Brown,  Roy  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Browning,  Val  A.,  505  27th  St.,  Ogden,  Utah. 
Brownlee,  James  F.,  331   N.  Warren  Ave.,  Saginaw,  Mich. 
Brownlow,  John  C.  V.,  435  Hansberty  St.,  Germantown,  Phila 
Bubacz,  Sylvester  C,   1624  Julian  St.,  Chicago,  111. 
Bucher,  Abram  G.,  W.  Main  St.,  Ephrata,  Pa. 
Bucher,  Lawrence  C,  527   S.  Main  St.,   Dayton,  Ohio. 
Buck,   William   H.,   209   Bestor   St.,  Peoria,   111. 
Budde,   Otto  C,  ks79   Compton  Rd.,  Cleveland  Heights,  Cleveland, 

Ohio. 
Buffington,  Malcolm  R.,   Brookville,  Pa. 
Buggie,   Horace  H.,    1224  Marlow  Ave.,   Lakewood,   Ohio. 
Bullitt,   Orville  H.,   222  S.   19th  St.,  Phila.,  Pa. 
Buey,   Chester  D.,   311    Poplar  St.,   Erie,   Pa. 
Burdick,   Roy  J..   1018  Oak   St.,   Kalamazoo,   Mich. 
Burke,  Thomas  E.,   73   Lexington   St.,  Waltham,   Mass. 
Burlingame,  Carlton  H.,  Midland  Packing  Co.,  Sioux  City,  Iowa. 
Burnett,  Donald   C,  423   Columbia   St.,  Aurora,  111. 
Burham,  Paul  L.,  22  Thorndike  St.,  Lawrence,  Mass. 
Burns,    Clyde    D.,    3330   Eastmont    Ave.,    Dormont,    Pittsburgh,    Pa. 
Burns,   Corwin   S.,   735   15th  St.   N.'  W.,   Wash.,  D.   C. 
Burns,  James  B.,  1317  Fairmont  St.  N.  W.,  Wash.,  D.  C. 
Burns,  Randall  G.,  Bradford  Belting  Co.,  Cincinnati,  Ohio. 
Burns,   Warren   W.,   Sanborn,   Iowa. 
Burr,   Howard   L.,   901    Loucks  Ave.,   Peoria,   111. 
Burrowes,  Hillier  McC,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Burt,  Clarence  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Bushnell,  Louis  A.  .,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Butcher,  Osborne  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Butler,  Herbert  F.,  64  North  Ave.,  New  Rochelle,  N.  Y. 
Buxton,   Paul   H.,    12   Paisley   Park,   Dorchester,    Mass. 
Byers,  Wheaton  B.,  985  Charles  River  Rd.,  Boston,  Mass. 
Byrd,  Charles  B.,   117  E.   Durol  St.,  Live  Oak,   Fla. 
Cady,  Arnold,   674  Academy   St.,   New  York,   N.  Y. 
Cady,   Leonard  A.,  278   Stanton   Ave.,   Detroit.   Mich. 
Cahn,  Alfred  C,  4605  Grand  Blvd.,  Chicago,  111. 
Cain,  Boyd  E.,  1802  Darst  St.,  Charleston,  W.  Va. 
Calderwood,    George  Q.,  28  Pine  Ave.,  Kane,  Pa. 
Caldwell,  Charles  E.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D. 
Caldwell,  Walter  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Callander,  Frank  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Callow,  William  K,  630  E.   35th  St.,  Brooklyn,  N.   Y. 
Campbell,  John   S.,  Jr.,   446  N.   Main   St.,   Butler,   Pa. 
Campbell,  Ralph  N.,  5147  Friendship  Ave.,  Pittsburgh,  Pa. 
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Canning,  John  E.,  1424  Lincoln  Ave.,   Pittsburgh,  Pa. 
Cansfield,   William  H.,  38  Ludwyck  Ave.,  Mt.   Clemens,  Mich. 
Cantrell,    Mark    G.,    General    Delivery,    Downsville,    Wis. 
Canty,  Timothy  A.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Capps,  Robert  M.,  504  N.  Church  St.,  Jacksonville,  111. 
Capron,  Wilbur  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carey,  Charles  D.,  R.   F.  D.  No.  2,  Lancaster,  Pa. 
Carleton,  Earle  J.,  25   Hall  Ave.,   Nashua,   N.   H. 
Carlin,  Philip  J.,   7021   Calumet  Ave.,   Chicago,  111. 
Carlisle,  Stanlev  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carlson,  Carl  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carlson,  Emmons  C,   715  N.   Taylor  Ave.,  Oak  Park,  111. 
Carlson,  Earl  V.,   1437  S.  Lime  St.,  Riverside,  Cal. 
Carman,  Edward  H.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Carmichael,  Elwood  T.,  238  Orchard  St.,  Elizabeth,  N.  J. 
Carmichael,   Fitzhugh   L.,   Goodwater,   Ala. 
Carpenter,  Edmund  H.,  87   High  St.,   Woodbury,  N.  J. 
Carper,  Robert  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Carter,   Walter  J.,   350  Ferdinand  Ave.,   Detroit,    Mich. 
Cartwright,  Hyrum  S.,  Room  20,  Hitchcock  Hall,  Univ.  of  Chicago, 

Chicago,    111. 
Castle,  Harold  A.,  5914  Midway  Park,  Austin  Stat.,  Chicago,  111. 
Castricum,  Martin,  264  Sherman   St.,  Passaic,  N.  J. 
Caswell,  Walter  H.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cater,  William   H.,   817  Prospect  PL,   Brooklyn,  N.  Y. 
Catterlin,  Walter  D.,   512  Ohio  St.,  Butler,  Mo. 
Cawley,  George,  600  Mt.  Prospect  Ave.,  Newark,  N.  J. 
Chamberlin,  Lorenzo  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Chamberlin,  Olin  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Champlin,   Arthur  D.,   Industrial  Trust   Bldg.,   Providence,   R.   I. 
Chandler,  Gilbert  V.,  Jr.,  602  Lapeer  Ave.,  Saginaw,  Mich. 
Chandler,  Clafton,  30  State  St.,   Boston,  Mass. 

Chapin,   Harold  S.,   1205   First  Nat'l   Bank  Bldg.,   Milwaukee,   Wis. 
Chapin,  Harry  T.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Chase,  David   T.,   923   Corona   St.,   Denver,   Colo. 
Chase,   Ernest  H.,  Hollinston,   Mass. 

Chatterton,  Charles  O.,   161 3  Dwight  St.,  Portland,  Ore. 
Chavot,  Edward  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Child,  Fred  S.,  156  Coeur  d'  Alene  St.,  Spokane,  Wash. 
Chipman,  James  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Choate,  Leslie,  405  N.  Main  St.,  Butler,  Mo. 
Chrisman,   Russell  K.,   627   Clarendon   St.,   Syracuse,   N.   Y. 
Christnacht,  George  W,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Church,  John  A.,  55  Mayfield  Ave.,  Akron,   Ohio. 
Clark,  Charles  M.,  26  Ham  St.,  Dover,  N.  H. 
Clark,   Donaldson,   525   Park  Ave.,   New   York,   N.   Y. 
Clark,  George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Clark,  Harry  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Clark,  Jacob  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Clark,  Lewis  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Clark,  Reuben  D.,  Noremac  PI.,  Western  Ave.,  Albany,  N.  Y. 
Clark,  Roy  S.,  213  W.   Fifth  St.,  St.   Paul,  Minn. 
Clarke,  Charles  M.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Clarke,   George  H.,   158   Main   St.,   Albion,   N.   Y. 
Clawson,  Henry  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Coakley,  Daniel  W.,   9  Emerald  St.,  Wakefield,  Mass. 
Coes,  Russell  R.,  2  Coes  Square,  Worcester,  Mass. 
Coffman,   Elmer  E.,   5808   Superior  Ave.,   Cleveland,   Ohio. 
Cohen,   Leon,    Office   of  Chief  of   Ordnance,   Wash.,  D.   C. 
Cohen,  Louis  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cohn,  Eugene  R.,  5315  Michigan  Ave.,  Chicago,  111. 
Coldwell,  Clarence  B.,  5  Central  Ave.,  Newburgh,  N.  Y. 
Cole,  Frederick  L.,   1230  Oakland  Ave.,  Pasadena,  Cal. 
Cole,  James  E.,  5625  Blackstone  Ave.,  Chicago,  111. 
Cole,   Otto   V.,   27    Buckminster  St.,   Boston,    Mass. 
Coleman,  Ceborn,  65   Brawn  St.,  Portland,  Ore. 
Coleman,   Robert  3d,   2015    14th   St.   N.   W.,   Wash.,  D.   C. 
Collins,  Edward  M.,    137  Waller  Ave.,  Chicago,   111. 
Collins,  Harry  F.,  417  E.  Main  St.,  Batavia,  N.  Y. 
Collins,  John  F.,  Station  "H,"  R.  F.  D.  No.  A,  Wash.,  D.  C. 
Collins,  Joseph  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Colmery,   Montgomery   S.,   1911    Delaware  Ave.,  Swissvale,   Pa. 
Connarroe,  Elvin  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Condit,  Charles  L.,   206  Madison   St.,  Ithaca,  N.  Y. 
Congor,  Edgar  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Conlon,  Frank  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Conn,  Joseph  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Connor,  John  M.,  care  of  Dickson  and  Eddy,   17  Battery  PL,  New 

York,  N.  Y. 
Conover,  Donald  S„   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Conover,  George  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Conroy,    Robert    T.,    Jr.,    Conroy    Piano    Co.,    100    Olive    St.,    St. 

Louis,   Mo. 
Contois,  Ely  J.,  726  King  St.,  Wilmington,  Del. 
Cooban,  Frank  G.,  448  W.   622d  St.,  Chicago,  111. 
Cook,  Edwin  P.,  31  Market  Sq.,  P.  0.  Box  411,  Providence,  R.  I. 
Cook,  Fred  L.,  Research  Dept.,  Goodyear  Tire  Rubber  Co.,  Akron, 

Ohio. 
Cook,  John  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cooksey,  Donald,  105  Huntington  St.,  New  Haven,  Conn. 
Cooney,  Edward  J.,  215  E.  4th  St.,  Michigan  City,  Ind. 
Cooper,  James,   1133  22d  St.,  Newport  News,  Va. 
Cooper,  John  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Coots,  Earl  D.,  care  of  C.  B.   Haynes  Co.,  Richmond,  Va. 
Copple,   Grant  M.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Corbitt,  William  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Corley,  John  S.,  care  of  Iowa  Loan  and  Trust  Co.,  Des  Moines,  la. 
Corley,  Raymond  M.,  511  Milwaukee  Ave.,  Kenosha,  Wis. 
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Cornwell,   Ralph  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Corrigan,   William  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Cory,  John   W.,   Spencer,   Iowa. 

Cosgrove,  William  H.,  412  Iroquois  Apt.,  Pittsburgh,  Pa. 
Coster,  Joseph  B.,   1700  W.  Lafayette  Ave.,   Baltimore,  Md. 
Costner,  James  M.,   117  N.   McDowell  St.,  Raleigh,   N.  C. 
Coughlin,  Raymond  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Council.  Clarence  B.,   1625  Laurel  St.,  S.  Pasadena,  Cal. 
Covell,   Edward  H.,   Centerville,  Md. 

Cowan,  Wayne  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cox,  Carl  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Craig,  Nelson  G.,   7271    Limekiln   Pike,   Phila.,   Pa. 
Crane,   Charles  R.,  Crane  Co.,  Chicago,  111. 

Cranston,  Ralph  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cregor,   Charles   S.,   Springfield,   Ky. 

Criglar,    Joseph   W.,    Olympic    Club,    San    Francisco,    Cal. 
Crimmins,   Ralph   G.,    19   Dartmouth   St.,   West  Newton,   Mass. 
Crispin,  Floyd  A.,  Swedesboro,  N.  J. 
Crittenberger,  George,  231  W.  12th  St.,  Anderson,  Ind. 
Cromley,  Warren  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cromwell,  James  P.,   1343  Clifton  St.  N.   W.,  Wash.,  D.   C. 
Crowe,  Charles  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Cummings,   Nathan   C,   Gorham,   Maine. 

Cunningham,  Joseph,   537  Cleveland  Ave.,   South  Bend,    Ind. 
Curry,  Samuel  E.,   43   Washington  Ave.,  Aurora,  Mo. 
Curtis,  James  E.,  24  South  Maple  Ave.,  East  Orange,  N.  J. 
Curtis,   Roscoe  E.,   Sodus,  Wayne   County,   N.   Y. 
Curtis,  Willard  L.,   1020  Foster  Ave.,  Chicago,  111. 
Culbertson,   Lloyd  A.,  200  Oakwood  Ave.,  Greenville,  Ohio. 
Dagilattis,  John   S.,   2124   Lakeside  Ave.,   Cleveland,  Ohio. 
Dalitz,  Harry,   1640  E  73d  St.,  Cleveland,  Ohio. 
Dame,  John  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Damkiehler,  Richard  F.,  2732  Highland  Blvd.,  Milwaukee,  Wis. 
Daniels,   Guy  M„  Rensselaer,   Ind. 

Darby,  Marshall  E.,  910  33d  St.  N.  W.,  Wash.,  D.  C. 
Darr,  Sefton,   1731   S  St.  N.  W.,  Wash.,  D.  C. 
Darrow,  William  H.,  5  W.  75th  St.,  New  York,  N.  Y. 
Daugherty,  Archie  F.,  4139  Greene  Lee  Place,   St.   Louis,  Mo. 
Davenport,   George  E.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Davidson,  John  F.,  83   S.   Lawrence  St.,   Wichita,   Kans. 
Davies,  Carl  E.,   11 10  Summit  Place,  Utica,  N.  Y. 
Davies,   Morgan,    116   Church   St.,   Oshkosh,   Wis. 
Davis,  Archibald  F.,  5037  Ridge  Ave.,  St.   Louis,  Mo. 
Davis,  Adelbert  H.,  9204  Miles  Ave.,  Cleveland,   Ohio. 
Davis,  Edwin  L.,  3822  8th  St.  N.  W.,  Wash.,  D.  C. 
Davis,  Hiram  C,  313  West  St.,  Wilkinsburg,  Pa. 
Davis,  Joseph  A.,  119  W.   164th  St.,  New  York,  N.  Y. 
Davis,  Philip   S.,   50  Mt.   Vernon   St.,   Somerville,  Mass. 
Dawson,   Charles  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
DeBrou,  Maurice,  Prospect  Ave.,  Glen  Cave,  L.  I.,  N.   Y. 
Deems,   Ralph  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
DeGaudenzi,  James  A.,  404  Third  St.,  Brooklyn,  N.  Y. 
DeGraff,  Robert,  996  Central  Ave.,  Plainfield,  N.  J. 
Deitz,  Louis  S.,  Jr.,  6636  McCallum  St.,  Phila.,  Pa. 
Dclahanty,  Edward  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Delcambre,  Alfred  P.,  Bell  Ave.,  Bayside,  L.  I.,  N.  Y. 
DeMars,  Edward  J.,   1703  W.  6th  St.  Racine,  Wis. 
DeMers,  Rudolph  J.,  2426  Broadway  Ave.,   Spokane,  Wash. 
Dembert,   Sander  E.,  2307  7th  Ave.,  Altoona,  Pa. 
Dempster,  Clyde  B.,  Dempster  Mill  Mfg.   Co.,   Beatrice,  Nebr. 
Denn,  Joseph  A.,  55  Gordon  St.,  Perth  Amboy,  N.  J. 
Dennehy,  John  J.,  180  Railroad  Ave.,  Tye,  N.  Y. 
Dennette,   Alfred   E.,   North   Main   St.,   Sharon,   Mass. 
Dennis,  Wilbur  P.,   Malaga,  N.  J. 

Deppe,  Arlington  B.  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Derouen,  Rudolph  R.,  210  Pine  St.,  Trinidad,  Colo. 
DeTurk,  Jeremiah  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Devine,  Walter  J.,  3  S.   18th  St.,  Harrisburg,  Pa. 
Dick,  Lewis  C,  Drexel  Apt.,   Overbrook,  Phila.,  Pa. 
Dickey,  Ralph  L.,  851  West  151st  St.,  New  York,  N.  Y. 
Dillard,  Samuel  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dille,  John  R.,   3731   N.  30th  St.,  Tacoma,  Wash. 
Dillon,  Francis  C.,  care  of  L.  P.  Dillon,  Indian  Rock,  Va. 
Dinwoodie,  David  P.,  248  Madison  Ave.,  New  York.,  N.  Y. 
Dixon,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dock,  Frank  E.,  36  Dover  Rd.,  Springfield,   Ohio. 
Dodge,  Charles  E.,  26   School   St.,  Manchester,   Mass. 
Doleman,  Robert  E.,    707  Florida  Ave.  N.  W.,  Wash.,  D.  C. 
Donlin,   Clyde  T.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Dorsey,  Francis  J.  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dorsey,  Rudolph  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Dosch,  Doron,  635  Wesfield  Ave.,  Elizabeth,  N.  J. 
Douglas,   Norman  D.,  265  W.   81st  St.,  New  York,  N.  Y. 
Dow,  Florian  K.,   P.   O.   549,  New  Brunswick,  N.  J. 
Downey,  Joseph  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dowst,  Henry,  Jr.,  322  Orange  St.,  Manchester,  N.  H. 
Doyle,  Edward  F.,  117  W.  87th  St.,  New  York,  N.  Y. 
Drennan,  John  F.,   135  Massasoit  St.,  Springfield,  Mass. 
Dube,   David  E.,    112   Browne  St.,   Brookline,   Mass. 
Dubee,   Stuart  W.,   Grand   Haven,  Mich. 

DuCharme,  Charles  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Dudgeon,  William  C,  226  Fourth  Ave.,  Saginaw,  Mich. 
Dudley,  Glenn  G..  Athena,  Ore. 

Duffield,   Henry  C,   186  W.   Canfield  Ave.,   Detroit,   Mich. 
Duhamel,  Arthur  O.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Duke,  John  P.,   3605   Colonial  Ave.,   Dallas,   Tex. 
Duke,   John  W.,   Pearsall,   Tex. 
Duncan,  Frank  G.,   1600  Austin  Ave.,   Waco,  Tex. 
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Dunham,  Franklin  G.,   127  Hawthorne  St.,  Brooklyn,  N.  Y. 
Dunne,  Charles  D.,   1084  Prospect  PL,   Brooklyn,   N.   Y. 
Dunmire,    Russell   P.,   Locust   St.,   Irwin,   Pa. 
Durrant,   William   L.,   8   Durant   PI.,    Fairport,   N.   Y. 
Duryea,   Marie  J.,   Office  of  Chief  of   Ordnance,  Wash.,   D.   C. 
Dustin,  Alfred  A.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Duvall,   Virgil   H.,   706  E.   Maple   St.,  Aledo,   111. 
Dyer,  John  F.,    1103   Park   St.,  Tarentum,    Pa. 
Lyke§,  Leonard  R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Easson,    Ralph   B.,   Office   of   Chief   of  Ordnance,   Wash.,   D.   C. 
Eastman,  Arthur  G.,   S.   Lyndeboro,  N.   H. 
Eastwood,   Bedford,   514  Righter  St.,  Phila.,  Pa. 
Eaton,   Henry  ,E.,    1018   N.   4th   St.,   Burlington,   Iowa. 
Eaton,  William  C,  246  Central  St.,  Auburndale,  Mass. 
Eberhardt.  James   H.,    158   Lexington   Ave.,    Dayton,    Ohio. 
Edlind,  Sidney  W.,   177  Macon  St.,  Brooklyn,  N.  Y. 
Edmiston,  William  H.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Edwards,   Donald,   5244  University  Ave.,   Chicago,   111. 
Egan,  John   P.,   919   Frick   Bldg.,   Pittsburgh,   Pa. 
Egan,  Thomas  C,  15  S.  White  St.,  Shenandoah,  Pa. 
Egly,  Silas  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ellenberger,    Fred    DuB.,    care    of    Erie    Steel    Construction    Co., 

Erie,  Pa. 
Emerick,    Stanley   H.,    311    Brooklyn   Ave.,   Detroit,   Mich. 
Enberg,  Francis   O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Engelder,  Carl  J.,  11  Van  Scoter  St.,  Hornell,  N.  Y. 
English,   Henry  R.,   50   Brighton  St.,   Rochester,   N.   Y. 
Ensminger,  George  R.,  39  N.  Arlington  Ave.,  East  Orange,  N.  J. 
Erickson,  John  F.,  6  Milwaukee  Ave.,   Iron  Mt.,  Mich. 
Ensminger,  Alfred  J.,  221    Hummel  Ave.,   Lemoyne,   Pa. 
Eubank,   Claude   L.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Evans,   Melvin  J.,   183   Congress   St.,   Brooklyn,   N.   Y. 
Evans,  Walter  J.,    174  Jefferson   St.,  Tiffin,  Ohio. 
Everett,  Charles  K„  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Everitt,    Isaac    D.,    500    Moore    St.,    Hackettstown,    N.    J. 
Eversole,   Henry   N.,   404   Market   St.,    Fulton,   Mo. 
Ewell,  Jesse   R.,  935   W.   Redgate   Ave.,   Norfolk,   Va. 
Fabian,  Victor,  7150  Eggleston  Ave.,  Chicago,  111. 
Fagersten,    Wallis,    1738    Douglas    St.,    Rockford,    111. 
Fair,   Albert   E.,    1906   Carson   St.,   Pittsburgh,   Pa. 
Fair,  James  H.   S.,   Gladstone,   N.  J. 
Fairley,   Vernon   B.,  Hillsboro,   Ohio. 

Fairchild,  Charles  W.,  2628  Park  Ave.,  Minneapolis,  Minn. 
Falkenberg,   Charles  V.,  2618  N.   Francisco  Ave.,  Chicago,   111. 
Faries,  Walter  R.,  Llanberis  Rd.,  Bela,  Pa. 
Fater,  James  G.,  2936  Bainbridge  Ave.,  New  York,  N.  Y. 
Fawcett,  Marshall  L.,  International  Money   Machine  Co.,   Reading, 

Pa. 
Fead,   Robert  S.,   920   Lincoln  Ave.,   Port  Huron,   Mich. 
Fee,  Robert  J.,  4761   Richardson  Ave.,  New  York,  N.  Y. 
Felt,  Frank  E.,   135  Northeast  Blvd.,  Phila.,  Pa. 
Ferguson,  Edwin  F.,  61 11  Jefferson  St.,  Phila.,  Pa. 
Ferguson,   Harry,  618  Lafayette  Ave.,   Palmerton,  Pa. 
Feltner,   Clayborn,   Hyden,  Ky. 

Fenn,   Edward    R.,    194    Harvard    St.,    Rochester,    N.    Y. 
Fetter,   Edwin   C,    14s   W.  Windsor  St.,   Reading,   Pa. 
Feustal,  William,  8   Seneca  St.,   Indian  Orchard,   Mass. 
Field,   Burton  A.,   154   College   St.,   Burlington,  Vt. 
Fierke,    Edwin    W.,    care    of    Washburn-Crosby    Co.,    Minneapolis, 

Minn. 
Fiers,  Herbert  T.,  91   N.  7th  St.,  Newark,  N.  J. 
Fifield,   Lincoln   S.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Fiels,   Myron  J.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Filler,  Austin  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fink,  Frank  J.,  228  S.  Main  St.,  Edwardville,  111. 
Fischer,  Everett  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fishel,  Jerome  E.,  2614  Connecticut  Ave.,  Wash.,  D.   C. 
Fisher,  John  M.,   1013   Maryland  Ave.   S.   W.,   Wash.,   D.   C. 
Fisk,  Archibald  B.,  Englewood,  N.  J. 
Fiske,  Warren  R.,   196  High  St.,  Passaic,  N.  J. 
Fitts,  Robert  L.,   102  Main  St.,  Brattleboro,  Vt. 
Fitzsimmons,  James  H.   O,  301   Hurlburt  Ave.,  Detroit,   Mich. 
Fleck,    Abe    H.,    Office    of   Chief   of    Ordnance,    Wash.,    D.    C. 
Fleming,  William  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Flynn,  Thomas  A.,  407  6th  St.  S.  W.,  Wash.,  D.  C. 
Fogarty,  Henry  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Folan,   Leo  H.,   18  Day   St.,   Norwood,   Mass. 
Folsom,    Paul   L.,  York   Harbor,   Me. 
Folz,   Ralph  E.,  628  S.  Race  St.,  Kalamazoo,  Mich. 
Fooks,  Clay  M.,  411   E  Lafayette  Ave.,   Baltimore,  Md. 
Foote,  Herbert  E.,  70  Olive  St.,  Pawtucket,  R.  I. 
Foote,  Walter  D.  A.,  1805  W.  Grand  Blvd.,  Detroit,  Mich. 
Ford,  Hobart,  Forest  Ave.,  Rye,  N.  Y. 

Fordyce,  Thomas  N.,  556  East  Jefferson  Ave.,  Detroit,   Mich. 
Foster,    Harold   M.,    518    Farmers    Bank    Bldg.,   Pittsburgh,    Pa. 
Foster,  Russell  L.,   114  E.  Beaver  Ave.,  State  College,  Pa. 
Foster,  Willard  J.,  310  N.  Menard  Ave.,   Chicago,  111. 
Fox,  James  A.,  8  Winthrop  St.,   Salem,   Mass. 
France,  Forrest  F.,  291  E.  State  St.,  Alliance,  Ohio. 
France,  George  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Francis,  Harris  S.,   178  Summit  Ave.,  Jersey  City,  N.  J. 
Frederick,  Alvah   B.,   395   Boston   Blvd.   W.,   Detroit,   Mich. 
Frederick,  John  H.,  9  Belmont  Circle,  Trenton,  N.  J. 
Frederick,  Marvin   L.,    1129   Prairie   St.,   Elkhart,   Ind. 
Freeland,  Thomas  M.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
French,   Leigh   H.,   Jr.,   care   of  F.   Q.    Brown,   Ardsley-on-Hudson, 

N.  Y. 
Fridaker,  Albert  B.,  Moline  Plow  Co.,  Poughkeepsie,  N.  Y. 
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Friebus,  Reginald  T.,  3922  Prospect  Ave.,  Cleveland,   Ohio. 
Friedman,  Herman,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Friedman,   Louis   K.,   443    S.    Graham   St.,   Pittsburgh,   Pa. 
Frink,  Arthur  S.,   1030  Drexel  Ave.,  Detroit,  Mich. 
Fryer,    Charles  M.,   3112    14th  Ave.,   Oakland,   Cal. 
Frykman,   Nat  A.,   1925  2d  Ave.,   Minneapolis,   Minn. 
Fuller,   Granville   B.,   701    Cambridge   St.,   Brighton,   Mass. 
Fuller,  Olin  M.,  521  Capitol  Ave.,  Atlanta,  Ga. 
Fulton,   Clyde,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Furnivall,   Maurice  L.,   65   Hewington  Ave.,  Hartford,   Conn. 
Furrey,   Thomas   E.,    1447   Hollywood   St.,   Phila.,   Pa. 
Fussell,  Paul  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Fyfe,  Neilson  E.,   695   Broadway,   Paterson,  N.  J. 
Gage,  Lyman  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Galajikian,    Haig,   "Swansbury,"   Aberdeen,    Md. 
Gale,   Louis   B.,    191    Pleasant   St.,   Marblehead,   Mass. 
Gallagher,   William  J.,   525    Spearman  Ave.,   Farrell,   Pa. 
Gard,  Paul  D.,  care  of  The  Whitaker  Paper  Co.,  6th  and  Lock  St., 

Cincinnati,   Ohio.    . 
Garner,  Courtland  A.,  7652  Eberhart  Ave.,  Chicago,  111. 
Garnett,  Charles  V.,  3616  E.   10th  St.,  Kansas  City,  Mo. 
Garrison,   Wyckoff  L.,  84  McDonough  St.,   Brooklyn,   N.   Y. 
Garrity,  John  W.,  342  S.   16th  St.,  Harrisburg,  Pa. 
Gartman,  Henry  L.,   623  Pine  St.,  Phila.,  Pa. 
Gates,  Raymond  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gatje,  Fred  C,   368  Park  PI.,  Brooklyn,  N.  Y. 
Gaus,  Christopher,   106  Sheridan  Ave.,  Brooklyn,  N.  Y. 
Gay,  James  E.,  Jr.,  East  Hampton,   L.   I.,  N.   Y. 
Gebert,  Paul  J.,  11 1   Schuylkill  Ave.,  Tamaqua,  Pa. 
Gebhardt,  Charles  W.,  2367  Washington  St.,  San  Francisco,  Cal. 
Gebhardt,  Neal  H.,  207  W.   18th  St.,  Erie,  Pa. 
Gebhart,  Paul,    1438  Belt  Ave.,   St.   Louis,  Mo. 
Geist,   Harry,   743   DeKalb  Ave.,   Brooklyn,   N.   Y. 
Gelshonan,  Walter  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Garacimos,  George  A.,  i2*Hertzel  St.,  Warren,  Pa. 
Gerdes,  Paul  W.,   120  Sylvan  Terr.,   Harrisburg,  Pa. 
Getschman,   George  F.,  684  Park  Ave.,   Kenosha,  Wis. 
Ghant,  William  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gibbs,  Charles  J.,   14  Forest  St.,  Springfield,  Mass. 
Giebel,  Robert  L.,  526  Havell  Ave.,   Cincinnati,   Ohio. 
Gilbert,   Emorenth,    16  Mason    St.,   Dayton,   Ohio. 
Gilbert,  Frank  M.,  Office  of  Chief  of  Ordnance,  Wash..   D.   C. 
Gilbert,   Harold  W.,   1319   S.   Reail  St.,  Independence,  Mo. 
Giles,  John   S.,   1732  Klein  Ave.,  Reading,   Pa. 
Gilet,  James  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gillmore,  Quartus  A.  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gilpin,  Lawrence  T.,  615   Clyde  St.,  Pittsburgh,  Pa. 
Gipe,  Roger  C.,'  334  Winchester  St.,  Decatur,   Ind. 
Gipson,  Lester  E.,   Rutledge,  Ala. 

Ginn,  Tinsley  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Giorloff,   George  A.,   453   W.    155th  St.,   New  York,   N.   Y. 
Giroux,   Leon   M.,   11   West  81st  St.,  New  York,   N.  Y. 
Girrbach,   George  F.,  421    18th  Ave.   S.  E.,  Minneapolis,  Minn. 
Glasou,  Harold  J.,  care  of  Hotel   Osborn,   Eugene,   Ore. 
Gleason,   Fred  H.,   Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Gleichauf,  Paul  E.,    1791  W.  47th  St.,  Cleveland,   Ohio. 
Goddard,   John   R.,   Box  95,  Amesville,   Ohio. 
Goldman,   Lawrence   B.,   220   S.    17th   St.,   St.   Joseph,   Mo. 
Goldsmith,   Edward  D.,  2201   N.   Alder  St.,   Tacoma,   Wash. 
Goold,  Charles  R.,  2219  Cottage  Grove  Ave.,  Boston,  Mass. 
Gore,  Frank  M.,  Viola,   Wis. 

Gorgas,   Harry   S.,  5720  Dorchester  Ave.,   Chicago,   111. 
Gormsen,  Carl  E.,  276  Spruce  St.,  Aurora,  111. 
Gorsuch,  James  S.,  Ford,  Md. 

Gould,  Lee  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Gould,  William  S.,  Jr.,  94  Spring  St.,  Dexter,  Me. 
Graff,  Byron  G.,  State  Auditors  Office,  Springfield,  111. 
Graham,  Walter  F.,  Thuell  Court    Plainfield,  N.  J. 
Grant,  Harry  L.,  423  W.   Broad  St.,  Tamaqua,  Pa. 
Grant,  Taylor  B.,  332  Lexington  Ave.,  Brooklyn,  N.  Y. 
Graves,   Everett  J.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Gray,   Howard   M.,   Norwood,   N.   J. 

Gray,  William  M.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Greeley,  John,   Bedford,   Iowa. 
Greer,    Ralph  C,   Carmi,   111. 

Greenebaum,  Milton  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Green,  Ernest  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Green,  Joseph  L.,   257   W.    61st   St.,   Chicago,   111. 
Greenwold,  Henry  E.,  3592   Bogart  Ave.,   Cincinnati,   Ohio 
Greer,   Richard   C,   Main   St.,  Magnolia,   Ohio. 
Greiner,   Herbert  L.,   1444  N.   29th  St.,   Phila.,  Pa. 
Grogen,  Robert  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Griffith,  Ellis  L,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Griffiths,   Gordon  E.,  240  E.   Broad  St.,  Tamaqua,  Pa. 
Grills,   Ben   W.,  216  Vine   St.,   Marion,   Ohio. 
Griswold,   Carlton,    Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Grobstein,   Albert,    233    Dunseith   St.,   Pittsburgh,   Pa. 
Grosse,  Frederick  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Grubb,   Franklin   M.,   563   N.   Wanamaker  St.,    Phila.,   Pa. 
Gulbrandsen,   Henry   C,   400   N.    St.,   Harrisburg,   Pa. 
Guenther,    Lester    C,    College    Club,    5th   and    Seneca    St.,    Seattle, 

Wash. 
Gutwillig,  Victor  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Guerin,  Joseph   L.,    159   Fellsway   West,   Medford,   Mass. 
Habershaw,  Robert,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Haberstroth,  John  J.,  909  4th  St.,  Juniata,  Pa. 
Hafner,  Daniel  H.,  Goddard  Grocer  Co.,  Hannibal,  Mo. 
Hagen,   Oscar  E.,  207  S.  Page  St.,  Stoughton,  Wis. 
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Haggart,   John   C,  Jr.,   Office   of   Chief  of   Ordnance,   Wash., 
Hahn,  Fred  J.,   321    19th  St.,  New  York,  N.  Y. 
Haish,  Theodore  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D, 
Haley,   Walter  H.,   1521   Smith  St.,  Flint,  Mich. 
Hall.  Harry  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hall,  John   R.,   Office   of  Chief  of  Ordnance,  Wash.,   D.   C. 
Halperin,   Victor   H.,    1017   Ashland   Blvd.,   Chicago,   111. 
Halsey,   Franklin  E.,  39  Lewis   St.,   Bridgeport,  Conn. 
Hamlin,  Ernest  W.,  Office  of  Chief  of  Ordnance,   Wash.,  D, 
Hamel,   Harry  J.,    1734  W.   Fort  St.,  Detroit,   Mich. 
Hammon,   Glenn  A.,  433   California   St.,  San   Francisco,   Cal. 
Hancock,  James  E.,   516  E  21st  St.,   Indianapolis,   Ind. 
Hand,   Charles   S.,   Office  of  Chief  of  Ordnance,  Wash.,  D. 
Handy   Mitchell,   Office  of  Chief  of   Ordnance,   Wash.,  D.   C. 
Hanlon,    Frederick  J.,  412   16th  St.,  Altoona,  Pa. 
Hannoii,    Ra>mond  J.,    118   N.   8th   St.,   Olean,   N.   Y. 
Hanss,   Fred,   410  S.    1 8th  St.,  Newcastle,   Ind. 
Harbord,    Rex.,   920   Fowler  St.,   San   Antonio,   Tex. 
Hardcastle,    Preston    R.,    526   Carpenter    St.,    Phila.,    Pa.,    Mt 
Hardin,   Dell   B.,    Brown  Terr.,   Monmouth,   111. 
Hardy,   Everett  C,    118   Lyons   St.,   New   Britain,   Conn. 
Harms,   Herman   L.,    Bristol,   Ind. 

Harper,   Paul   I.,   208   Chandles   Ave.,    Detroit,   Mich. 
Harris.   Arthur   S.,   4   Hillside  Ave.,   Winchester,   Mass. 
Harris,  Cecil   F.,  Y.   M.  C.  A.,  Charlotte,  N.   C. 
Harris,    David  J.,  Consolidated   Car  Heating  Co.,   Albany,   N. 
Harris,   Powell    D.,   Office  of  Chief  of   Ordnance,   Wash.,   D. 
Harrison,  Christopher  J.,  Office  of  Chief  of  Ordnance,  Wash., 
Harrison,   Carl   McC.   2723   W.  3,?d  Ave.,   Denver,   Colo. 
Harrison,   Edward    M.,    1029   8th   St.,    Denver,   Colo. 
Harrison,  John,    Iowa   City,   Iowa. 

Harrison,   Sol.,   837   S.   Winchester  Ave.,   Chicago,   111. 
Hart,  Vincent  G.,  527  Linwood  Ave.,   Buffalo,   N.   Y. 
Harter,  Arthur  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Hartman,   Arnold,   125    16th  Ave.,   Nashville,   Tenn. 
Harvey,  John  W.,   Schenectady,   N.   Y. 

Harwood,   Channing  E.,  Office  of  Chief  of  Ordnance,  Wash., 
Haselton,    Philip   H.,    115    Harrison   St.,   East   Orange,   N.   J. 
Hanson,    Paul    R.,    Office    of   Chief   of    Ordnance,    Wash.,    D. 
Haste,    Joseph    P.,    Office   of   Chief  of   Ordnance,    Wash.,    D. 
Hathorn,   DeWitt   D.,  412  E.   Fair  St.,   Atlanta,   Ga. 
Haugard,  John  T.,  8544    i22d   St.,  Richmond  Hill,   L.   I.,   N. 
Hauseman,   David   N.,   210   N.   61st   St.,   W.   Phila.,   Pa. 
Haviland,   Theodore   Z.,   27    Green   Ave.,   Norwich,    Conn. 
Hawgood,  Arthur  C,  Office  of  Chief  of  Ordnance,  Wash.,  D. 
Hawkins,   Ellis   R.,   Office  of  Chief  of   Ordnance,  Wash.,   D. 
Hawley,  Seymour  L.,  337  Main   St.,  Torrington,  Conn. 
Hayden,   Lloyd  F.,   561    W.    iS2d  St.,  New   York,   N.   Y. 
Hayes,   Clarence   R.,   2815    Scarborough   St.,   Cleveland,    Ohio. 
Hays,   Thornton   C,    119   Dover  Court,   Davenport,   Iowa. 
Healy,    James    J.    A.,    James    Healy    &    Co.,    233     Broadway 

York,  N.   Y. 
Healy,  John  J.,  85  Hollis  St.,  Nashua,  N.   H. 
Healey,  Maurice  T.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash., 
Hearn,  John  L.,   332  DeLancy   St..  Phila.,   Pa. 
Hebron,    Henry   P.,   309    Orlando   St.,   Greenville,    Mass. 
Hedstrom,   Ernest   R.,   20   Elizabeth   St.,   Worcester,   Mass. 
Hoer,  Albert,  Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Heeter,  Charles  R.,  2030  W.  3d  St.,  Dayton,  Ohio. 
Hefter,  Edward  G.,  4853  Vincennes  Ave.,  Chicago,   111. 
Hegewald,  Charles  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D 
Heinz,   Frederick,    128   Union   Ave.,   New   York,   N.   Y. 
Hellon,  Arthur,   Office   of  Chief  of  Ordnance,  Wash.,   D.    C. 
Hemenway,  Leland  D.,  Union,  Me.,  Route  No.  2. 
Hemingway,   Earle   H.,   North   Haven,-  Conn. 
Henderson,  Algo  D.,    R.   F.   D.   3,  Solomon,   Kans. 
Henderson,  Samuel  C,  Colonial  Apt.,  P.  O.  Box  863,  Omaha, 
Hendricks,   James    F.,    Kiowa,    Okla. 
Henley,   Percy   H.,  Mt.    Sunapee,   N.   H. 
Hensley,   Ernest   R.,    198   Baldwin  Ave.,   Detroit,   Mich. 
Hepworth.   George   C,   Office   of  Chief  of  Ordnance,    Wash., 
Herrick,   George   A..    O'ivet,    Mich. 
Herrinig,   Daniel   W.,  426  Main   St.,  Jackson,   Tenn. 
Herzstock,    Harry   J.,   4035    W.    25th    St.,    Chicago,   111. 
Heseldarth,    Edgar    F.,    509    Loveface    St..    Pittsburgh,    Pa. 
Hey,   R.  A..    120  E.   Fishers  Ave.,   Olney   P.   O.,   Pa. 
Hield,    Horace   H.,   3158   N.   Cicero   Ave.,    Chicago,   111. 
Higginbotham,   Edwin   S.,   97   Monticello   PI.,   Buffalo,   N.   Y. 
Hill,    Ernest   C.,    Hickory,    Miss. 

Hill,   Harley    H.,   Office   of  Chief  of   Ordnance,   Wash.,   D.   C. 
Hills,  John  W.,  Logan,  Iowa. 

Hillyer,    Robert  S.,   484   William   St.,   E.   Orange,   N.   J. 
Hjorth,  Lawrence  R.,  Office  of  Chief  of  Ordnance,  Wash 
Hoadley,    Franklin   R.,    125   S.    Cliff   St.,   Ansonia,   Conn. 
Hockenberry,    William   R.,    Slippery    Rock,    Pa. 
Hodapp,   Henry    G.,   Wells   Dickay   Co.,    Minneapolis,   Minn. 
Hodgman,   Willis   K,  Jr.,    19   Cedar  St.,   Taunton,    Mass. 
Hoffman,    Edmund,   Jr.,   320   8th    Ave.,    Brooklyn,    N.    Y. 
Hoffman,  John  N.,  514  Miller  St.,  Sterling,  111. 
Holcomb,  Carlos  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D. 
Holmgreen,   Warren   E.,   415    Wharton    St.,    San   Antonio,   Te 
Homeier,   Arthur   L.,    154   S.   Union   St.,   Akron,   Ohio. 
Honan,    Edward   M.,    Lebannon,    Ind. 

Hopes,   Charles   W.,   Office   of  Chief  of  Ordnance,   Wash.,   D. 
Hopkins,  William  W.,  2050  W.   Boston  Ave.,   N.   Phila.,  Pa. 
Horn,  William,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Horr.  Cortland,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Horten,    Hiler   H.,   598    Summit   Ave.,   St.    Paul,    Minn. 
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Second    Lieutenants — Continued 
Hesler,    Benjamin   H.,   535   N.   Bedford  St.,   Carlisle,   Pa. 
Hosley,    Loring   F.,    Mercer  Auto   Co.,   Trenton,    N.   J. 
Hotchkiss,   Roger   T.,    Washington,   Conn. 

Hough,  Woodbury,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Houser,   William    A.,    158   Avery   Ave.,    Detroit,    Mich. 
Houtz,  Robert  L.,  Bellevue  Park,  Harrisburg,  Pa. 
Howard,   Gilbert   C.,    1444   Market   St.,   Harrisburg,   Pa. 
Howard,  James  T.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Howe,  Donald   K.,   care  of  Fairmont  Creamery  Co.,   Omaha,  Nebr. 
Howlelt,  Lyle  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Howorth,   Robert   B.,  644   Riverside  Drive,   New  York,   N.   Y. 
Hubbell,  Stewart  B.,  64  Main   St.,  Canandaigua,  N.  Y. 
Hukill,   Henry   D„   232   Home  Ave.,  Avalon,   Pittsburgh,   Pa. 
Hummer,  Paul  M.,  40  N.  Hazel  St.,  Manheim,  Pa. 
Humphrey,   Robert   R.,  603  N.   Logan  St.,   Lincoln,  111. 
Hunt,  Garnett  E.,  Whitevil'e,  Tenn.,  care  of  C.   L.   Hunt. 
Hupp,   Leo  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Hutkin,   Herman  J.,   2651    S.   Tenth   St.,   Philadephia,   Pa. 
Huyler,  Cleveland  C,   West  Clinton  Ave.,  Tenfly,  N.  J. 
Idema,  Chester  F.,  29  Gay  Ave.,  S.  E.,  Grand  Rapids,   Mich. 
Imboden,    William    G.,    Office    of    the    Chief    of    Ordnance,    Wash., 

D.   C. 
Ingersoll,   Frank  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ingraham.    Edgar   B.,    705    W.    Church    St.,    Elmira,    N.    Y. 
Ingram,    Fred   J.,    918   W.    5th   Ave.,    Pine    Bluff,   Ark. 
Irvine,    Austin    S.,    135    Peterboro    St.,    Detroit,    Mich. 
Irish,   Robert   M.,   9   Commonwealth   Ave.,   Watertown,    Mass. 
Isaacson,   Chester  L.,  894   S.    12th  St.,  Marphfield,   Ore. 
Ives,   Robert   F.,   344   Resor  Ave.,   Clifton,    Cincinnati,   O. 
Jaccard,   Louis   H.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Jackson,    John    H.,    227    Burgess    St.,    Pittsburgh,    Pa. 
Jackson,  William  E.,  306  Tama  Bldg.,   Burlington,  la. 
Jacox,    Claude,    32   Grover   St.,   Wellsville,    N.    Y. 
Jacques,    Emil  W.,   55    Park   St.,   New   Haven,    Conn. 
James,    George   V.,    766   Mineral    Spring  Ave.,   Youngstown,    O. 
James,  Thomas  K.,  27  Division  St.,  Norwich,  Conn. 
James,    Charles    B.,   49   Washington   Ave.,    Waltham,    Mass. 
Jardine,   Alexander  J.,   34   Rosedale    St.,   Dorchester,    Mass. 
Jasnicke,    Walter    E.,   4705    N.    Whipple    St.,    Chicago,    111. 
Jefferson,    Geoffrey   C.,    105    Florida   St.,    Laurium,    Mich. 
Jeffords,   Livingston   R.,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Jenkins,   Lyel   N.,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Jennings,    Cyrus    F.,    415    Dacota    St.,    Winona,    Minn. 
Jeremiah,    Charles  C,  6131   Jefferson   St.,   Phila.,   Pa. 
Jertberg,  Gilbert  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Johnson,   John    B.,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Johnson,    Woodruff,    103    Bryant    St.,    Rahway,   N.    J. 
Johnson,  Walter  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Johnston,  Bernard  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Johnston,    Edward    R.,    n6-i3th   Ave.,    N.,    Seattle,    Wash. 
Johnston,   Harry   S.,    3312   Henipen  Ave.,   Minneapolis,   Minn. 
Johnston,   James    W.,    36   Highland   Ave.,    Landsdowne,    Pa. 
Jones,    Ernest    F.,    Box    "J"    Eagle    Pass,    Tex. 
Jones,    Edward    M.,    513    4th   Ave.,    Grinnell,    la. 
Jones,   Graham   R.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Jones,   Guy   W.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Jones,    Hazen    W.,    163    Maple    St.,    Maiden,    Mass. 
Jones,    Ray    S.,    Office   of   Chief   of   Ordnance,   Wash.,   D.    C. 
Jones,    William    P.,    2207    Tioga    St.,    Philadelphia,    Pa. 
Jordan,   Chares,   Office   of  Chief  of   Ordnance,   Wash.,    D.   C. 
Joseph,   Harold   B.,    526   West   173d    St.,   New   York,   N.   Y. 
Josephson,    Clifford    I.,     1514    5th    Ave.,    Moline,    111. 
Kaisermann,    Frank    A.,    Delavan,    Wis. 
Kampschaefer,    Ott    L.,    Main    St.,    Tell    City,    Ind. 

General  Delivery,  Gate  City,  Va. 
Montgomery    St.,    Coldwater,    Mich. 

,   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Katz,   Albert   L.,  2103   N.    18th   St.,   Phila.,   Pa. 
Kavanaugh,    Richard  J.,   809   Webster   St.,   Peoria,    111. 
Keating,   Frederick  A.,   60  King  St.,   Swanpscott,   Mass. 
Keelan,  Thomas  A.,   5408  Park  Height  Ave.,  Baltimore,   Md. 
Keen,  Joseph   B.,   229   East  Lancester  Ave.,   Ardmore,   Pa. 
Kehr,  Charts   F.,   212   South  Ottawa  Ave.,   Dixon,   111. 
Keil,   Clifford   V.,    1012   N.    Canal   St.,   Sharpsburg,   Pa. 
Kelleher,    Bernard   V.,   Office  of   Chief  of  Ordnance,   Wash.,   D.    C. 
Keller,   Ezra   O.,  3908   Ingomar  St.,   Wash.,  D.   C. 
Keller,  John  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Keller,  Theodore  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kelley,   Richard  J.,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Kelley,   Ted  S.,   921    Holland  Ave.,   Great   Bend,   Kans. 
Kellogg,    Donald    L.,    55    Waterbury    Ave.,    Richmond    Hill.    L.    I. 

N.   Y. 
Kellogg,    Sidney    M.,    191    Myrtle    St.,   Jersey    City,   N.   J. 
Kelly,   Frank  S.,  Jr.,  414  E.  3rd  St.,  Duluth,   Minn. 
Kelly,    Fred    W.,    Office   of    Chief   of    Ordnance,    Wash.,    D.    C. 
Kelly,  Linus  A.,   118  S.   Carolina  Ave.,  Atlantic  City,  N.  J. 
Kelly,    Raymond    C,    631    5th    St.,    Ft.    Madison,    la. 
Kelsey,   Frank  W.,   537   Highland  Ave.,   Woodland,   Beaver  Co.,   Pa. 
Kelsey,  Ronald  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kemp,    Clinton    H.,    573    Western    Ave.,    Albanv,    N.    Y. 
Kemp,  Harold  A.,   111    E.  Third   St.,  Frederick,   Md. 
Kempton,   Robert  M.,  2118  Pine  St.,   Phila,  Pa. 
Kennard,    Ernest    E.,    1344    F    St.,    Wash  .    D.    C. 
Kennedy,   Lloyd  E.,   Elks   Club,   Moline,   111. 
Kennedy,    Robert    E.,    Urbana,    111. 

Kenny,  John,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Kern,   Lowell   D.,   Watseka,   111. 


Kane,  Henry  S.,  Jr. 
Kanouse,  Bruce  N., 
Kaufman,  David  L. 
Kaufman,    Louis   L., 
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Kerr,   Robert  A.,    Chicago   St.,   Coldwater,    Mich. 
Kerrigan,  Arthur  L.,   Office  of  Chief  of' Ordnance,  Wash.,   D.   C. 
Keyes,    Warren   J.,    723    S.    6th   St.,   Terre   Haute,    Ind. 
Keys,  Charles  H.,  Hendrecks  Hotel,  Cumberland,   Md. 
Kiggins,  Keith,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Kimball,  Austin  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
King,    Byron  J.,    11 18   Chestnut   St.,    Franklin,   Pa. 
King,  Harry   A.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
King,  Roy  S.,  4107   Belle  Plaine  Ave.,  Chicago,   111. 
King,  Thomas  W,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Kinsey,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kingsley,   Walton   P.,   346   Broadway,  New  York,   N.   Y. 
Kirby,  Wayne  I.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Kirkland,   Frank  M.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Kirkpatrick,  Robert  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Kirschner,  Frederic  P.,  906  Lakeside  PI.,  Chicago,  111. 
Kissane,   Guy   W.,  R.   F.   D.    1,   Denton,   Mich. 
Kleeman,  Francis  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Klein,  Matthew,   1339  Kinnickinnic  Ave.,  Milwaukee,  Wis. 
Klersy,  Andrew  L.,  770  Rohns  Ave.,  Detroit,.  Mich. 
Klein,  Bernard  A.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Klokow,   Reinhardt  B.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Knauss,    Otto,    611    Adams   Ave.,    Evansville,    Ind. 
Knowles,   Ernest   D.,    145   Melbourne   Ave.,   Detroit,   Mich. 
Knowles,  Joseph  J.,   Old  York  Rd.,  Hatboro,   Pa. 
Knight,   Louis  J.,   272  Wellington  Ave.,  Auburn,   R.   I. 
Kuschan,  Arthur  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Koch,    Charles   E.,    502   Collett   St.,   Danville,   111. 
Koen,  Joseph  J.,   120  W.   59th  St.,  New  York,   N.   Y. 
Kohloss,   Robert  A.,  Jr.,  320  W.  Innis  St.,  Salisbury,  N.  C. 
Kohn,  John  L.,  389  Chicago,  St.,  Elgin,  111. 

Krentler,  Gilbert  W.,   1876  Commonwealth  Ave.,  Brookline,  Mass. 
Kugel,   Leonard  J.,  491    Delaware   Ave.,    Buffalo,   N.   Y. 
Kuhn,  John  L.,  2800  43d  Ave.,  Minneapolis,  Minn. 
Kupfer,  Arnold  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lacy,  Olive  W.,   1640  Main  St.,  Dubuque,  la. 
Lafean,   Earle   B.,    175    S.    Pine   St.,    Y&rk,   Pa. 
LaFehr,   Francis   E.,   Alhambra  Apts.,   Detroit,   Mich. 
Laing,  George,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Laird,    Kenneth   V.,    1124    Widener   Bldg.,    Phila.,   Pa. 
Laird,  Robert  W.,   1934  N.  Maier  St.,  Brockton,  Mass. 
Lake,    Chester    C,    Utica,    O. 

Lance,   George   F.    3d,   805    North   &   5th   Sts.,   Reading,   Pa. 
Lander,  Miles  K.,  922  Belmont  Ave.,  Grand  Forks,  N.   Dak. 
Lane,   Frank  T.,   73   S.   Water   St.,  New   Haven,   Conn. 
Lane,    William   R.,   28   Washington   St.,   E.    Orange,   N.  J. 
Lang,    Frederick   R.,   R.    F.   D.    14,   Valley   Park,   Mo. 
Lang,    Gilbert,    701    Howard    St.,    San    Antonio,    Tex. 
Lange,   Eugene,    571    12th   St.,   San   Jose,    Cal. 
Langner,   Charles   W.,   care   Central    High   School,    Broad   &   Green 

Sts.,  Phila,   Pa. 
Larmon,   Park  J.,   4507    Magnolia  Ave.,    Chicago,   111. 
Larson,   Birger  E.,   7332   S.   Union   Ave.,   Chicago,   111. 
Larson,  William  N.,  48  S.   Beech  St.,  Syracuse,  N.  Y. 
Lasday,  Ralph   H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Latham,   George   C,   204   Hugo   St.,   San   Francisco,   Cal. 
Latt,   Walter  E.,    8031    D   St.,   Fox   Chase,   Phila.,   Pa. 
Lauter,   Gerhard  J.,  8007   Pine   Rd.,   Fox  Chase,  Phila.,   Pa. 
Lautz,  Edward  G.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lawler,  Samuel   S.,   1004   Summit  Ave.,  Minneapolis,   Minn. 
Lawshe,  Verner  T.,  365  Mt.  Prospect  Ave.,  Newark,  N.  J. 
Lee,   Albert   E.,    Beverly,   N.   J. 
Lee,  Howard  A.,  Trenton  Club,  Trenton,  N.  J. 
Lee,    James    H.,    1607    23d   Ave.,    Altoona,    Pa. 
Leech,  Charles  E.,  43   Boston  Ave.,  West  Medford,  Mass. 
Leftwitch,  Garfield  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lehman,    William    F.,    400    Whitehouse    Pike,    West    Collingswood, 

N.  J. 
Lehr,   Horace  A.,    1144   Butler  St.,  Easton,  Pa. 
Lent,  Charles  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lentin,  Julian,    1426   S.   Harding  Ave.,   Chicago,   111. 
Leonard,  John  S.,  96  Jamestown   St.,  Gowanda,  N.  Y. 
Leslie,   George  E.,    285   Jackson   St.,   Rochester,   Pa. 
Lester,  Herbert  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Levin,   Moses   B.,    717    Independence    Blvd.,   Chicago,    111. 
Lewellen,  Azel  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lewis,   James   E.,   704   Ford   Bldg.,   Detroit,   Mich. 
Lewis,   Perry   S.,   Lawrenceville,    111. 
Lilley,  George  P.,  2468  Church  St.,   Baker,  Ore. 
Lindahl,   Carl   R.,   Box   84,   Norway,   Mich. 
Lindberg,  Edward  F.  J.,  1016  N.  Blvd.,  Oak  Park,  111. 
Lindloff,  Alfred  C,  939  O'Fallon  Ave.,  Dayton,  Ky. 
Lindsay,  Robert  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Lineham,  John  F.,   385   Boston   Blvd.,  W.   Detroit,   Mich. 
Linerode,  Clyde  C,   1227  N.  Lockwood  Ave.,  Cleveland,  O. 
Link,   Alfred   J.,   Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Lippert,  Otto  C.  F.,    1601   Freeman  Ave.,  Cincinnati,   O. 
Lipps.    Fred   J.,    Fornfelt,    Mo. 

Littleford,  John  S.,  Jr.,  453  E.  Pearl  St.,  Cincinnati,  O. 
Littman,  Arthur,   Richmond,   Mo. 
Locke,   Ralph  E.,  2712  Park  PI.,  Evanston,   111. 
Long,  Byron  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Long,  Walter  S„   447   16th  St.,  Portland  Heights,   Portland,   Ore. 
Loucks,   Frederick  L.,  4  North  St.,  Leroy,  N.  Y. 
Love,  Archibald  A.,  27 11   W.  39th  St.,  Minneapolis,   Minn. 
Lowry,  Dean,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Lowry,    Frank  W.,   316   Crescent  Ave.,   El  wood   City,   Pa. 
Luce,  George  P.,  20th  &  P  St.,  N.  W.,  The  Toronto,  Wash.,  D.  C. 
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Ludden,  Vivian  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Luerssen,   George  V.,   1558   Perkiomen  Ave.,   Reading,   Pa. 
Luftman,   Harry  I.,    101    13th  St.,   Flushing,   L.   I.,  N.   Y. 
Lush,   Richard   F.,    153  N.   Center  St.,   Orange,  Cal. 
Lusk,   George  W.,  235   Grand  View  Drive,  Peoria,  III. 
Lusk,    Robert,    Ossian,    la. 

Lusk,   Ward    W.,   839   N.   Center   St.,    Reno,   Nev. 
Lustig,   Norton  J.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Luther,   Martin   J.,    10127   N.    Blvd.,   Cleveland,   O. 
Lutz,    Parke    H.,    Denver,    Pa. 

Lynch,  Graham  I.,  439  S.  Chestnut  S.,  Clarksburg,  W.  Va. 
Lynn,  Alger  M.,   6  W.   Travis   St.,   Grand   Rapids,   Mich. 
Lyon,  Philip  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Lyons,    Brendon    P.,    56   Addington    Rd.,    Brookline,    Mass. 
Lyons,  Clarence  B.,  Knightstown,  Ind. 

McAllister,  John  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   ('. 
McCafferty,   Fred   C,   563  4th  St.,   Butler,  Pa. 
McCaffrey,  Leslie  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  ('. 
McCall,  John,    no  Washington   St.,   Decorah,   la. 
McCandless,   William   P.,   121    Race   St.,    Butler,   Pa. 
MacCart,  Robert  K.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McCartney.  Floyd  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McColister,   Ira  L.,   1019  Elm   St.,  Dallas,   Tex. 
McConnell,    Francis  A.,   3426   Wyandotte   St.,   Denver,   Colo. 
McConnell,  John  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McConnell,  John  C,  1433  Maryland  Ave.,  N.  E.,   Wash.,  1).  ('. 
McCready,   Lynn   S.,    187   Ninth  Ave.,   W.,   Eugene,   Oregon. 
McCulloch,   Paul  H.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
McDonald,  Henry  C.,  304  S.  Fairmont  Ave.,  Pittsburgh,  Pa. 
McFadden,  William  S.,  Office  of  Chief  of  Ordnance,  Wash-   D.  C. 
McFarland,   Frank  M.,   1261   S.   23rd  St.,  Lincoln,  Nebr. 
McGhie,  Philip  B.,   101   S.  Mountain  Ave.,  Montclair,  N.  J. 
McGrath,   Richard  J.,   21    Concord  St.,  Jersey   City,   N.  J. 
McGrew,  Elliott  B.,  36  S.  Linwood  Ave.,  Grafton  Sta.,  Pittsburgh. 

Pa. 
McGuire,    Raymond    M.,    1427    16th    Ave.,    Altoona,    Pa. 
MacKay,  Claude  D..  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McKee,  James  H.,  Catasauqua,  Pa. 

McKeone,   Paul  J.,   1529   W.   Norris   St.,   Philadelphia,   Pa. 
McKnight,    Clark  W.,   Mason  City,   111. 

McKinsey,  James  O.,  Office  of  Chief  of  Ordnance,  Wash.,  I).  C. 
McLaughlin,  Joseph  E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
McMahan,  Arthur  B.,   Hyannis,  Nebr. 

McMahan,  Oscar  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McMillan,  Harold  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McMullen,  Cleve  A.,  Edmund,  Wis. 
McNair,  William   R.,   Hurleton,    Cal. 

McOsker,  Fergus  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
McPhaill,    Hugh    A.,    P.    O.    Box    1667,    care    Magnolia    Pet.    Co. 

Dallas,  Tex. 
McQueston,  Frederick   S.,   170  Medbury   St.   E.,   Detroit,   Mich. 
McQuown,  Leonard  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
McTaggart,   David  L.,   202  Dryden   Bldg.,   Flint,   Mich. 
McVeigh,  Lawrence  A.,   1208  Park  Place,   Brooklyn,   N.   Y. 
McWreath,    Guy  A..   211    Johns  Ave.,   McDonald,    Pa. 
Mackenzie,   Harry    G.,   836   Overton   St.,   Newport,   Ky. 
MacKenzie,  James  N.,  194  Christiana  St.,  N.  Tonawanda,  N.  Y. 
Macphail,  Malcom  K.,  1919  LeClaire  St.,  Davenport,  la. 
Maddox,   George  L.,   Route   C,  Griffin,  Ga. 
Magee,  Walter  A.,    115   Miller  Ave.,   Brooklyn,   N.   Y. 
Maginn,  John  H.,  264  W.   19th  St.,  Apt.   52,  New  York,  N.   Y. 
Maher,  Charles  J.,   2407   A   Cora  Ave.,    St.    Louis,   Mo. 
Maiden,  Orlando  C,  4808  Morris   St.,   Phila.,   Pa. 
Main,   Frank   S.,   Lakeview,   Mich. 

Malecki,    Albert     S.,     3138    Southport    Ave.,    Chicago,     III. 
Maley,    Robert    C,    Rochelle,    111. 

Malin,   Ogden  B.,  28  E.   Howard  St.,   Bellefonte,   Pa. 
Malinowski,  Arthur  F.,  821    Oakdale  Ave.,   Chicago,   111. 
Malow,   Arnold    F..   833   Helen   Ave.,   Detroit,   Mich. 
Manahan,   John   W.,    629   Upshur   St.,    N.    W.,    Wash.,    D.    C. 
Mandolert,    Charles   L.,    Office  of  Chief  of   Ordnanct,   Wash.,    D.    C. 
Mann,  Otto  P.,  Office  of  Chief  of.  Ordnance,  Wash.,  D.   C. 
Manning,   Harold    G.,    17    Gramercy   Pk.,   New   York.    N.    Y. 
Manning,  Thomas  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   ('. 
Manson,  William  C,  86  Franklin  St.,  Brooklyn,   N.   Y. 
Manter,   Franklin   H.,    132  N.   3rd   St.,  Phila.,  Pa. 
Marias,  Joseph   F.,    574   Ash   St.,   E.,   Portland,    Ore. 
Marron,   Alfred  J.,    312    Brooks   St.,    Media,   Pa. 
Marrs,  Charles  A.,  Bellefontaine   Farms,  Florissaht,   R.   R.   37. 
Marsh,   Homer   F.,   919   E.   Church   St.,   Adrian,   Mich. 
Marshall,    Edison,    Office    of   Ordnance,    Wash.,    D.    C. 
Marshall,  Emory  M.,  care  N.  B.  Laughlin,  Santa  Fe.  N.  M. 
Marshall,  William  G.,  Office  of  Chief  of  Ordnance.  Wash.,   D.   C. 
Martin,  Albert  T..  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Martin,    Charles    R.,    175    32nd   St.,    Milwaukee,    Wis. 
Martin,    Herbert   W.,    5220   Dorchester  Ave.,    Chicago,    111. 
Martinelli,   Stephen   G.,   229   Third   St.,   Watsonville.   Cal. 
Marvill,  Albert  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Masback,  Edwin  R..  82  Warren  St.,  New  York,  N.  Y. 
Masland,  Maurice  H.,  Jr.,  Newton,  Bucks  Co.,  Pa.,  R.  F.  D. 
Mason,   Harold  W.,  6   North  St.,   Brattleboro,  Vt. 
Mather,  Dan  W.,  302  Mason  St.,  Charlevoix,  Mich. 
Matson,  Herman  A.,   1421   Belmont  St.,  N.  W.,  Wash.,  D.   C. 
Matthews,  Meredith,  356  State  St.,  W.   Lafayette,  Ind. 
Matthias,  Maximilian  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Maxwell,  Elbert,  301   W.   106th  St.,  New  York.,  N.  Y. 
Mayo,    Melvin,    1169H    27th   St.,   Los  Angeles,   Cal. 
Maze,  Edward  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
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Meehan,  Reginald  J„  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Meller,  Paul  L.,  2712  5th  Ave.,  Altoona,  Pa. 
Melcher,  Herbert  H.,  112  Summit  Ave.,  Mt.  Vernon,  N.  Y. 
Mencke,  John  W.   H.,   1504  North  Wellington   St.,   Phila.,   Pa. 
Mendel,   Claire,    Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Merriam,    Ralph    S.,    Addison    Apts.,    Detroit,    Mich. 
Merrick,  John   H.,   4946  Kenmore  Ave.,   Chicago,   111. 
Merrill,  Edward  F.,  41   S.   LaSalle  St.,   Chicago,   111. 
Merrill,   S.    Clifford,   24    Portland   PL,    St.    Louis,    Mo. 
Merrill,  Thompson  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Merriman,    George    E.,    Napoleon,    Mich. 
Metcalfe,    Charles   T.,    1810   Watrous  Ave.,  Tampa,    Fla. 
Meurin,   Ferdinand  A.,   317   E.  Elmira  St.,   San  Antonia,  Tex. 
Meyer,   Edward   O,    140   Clinton   St.,   Mt.    Clemens,    Mich. 
Mickey,   Robert  D.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Middleton,    Harry    C,    337    Chester   Ave.,    Moorestown,    N.   J. 
Middleton,  Harry  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Miller,   Frank  W.   Jr.,  416   West  Ave.,   Jenkintown,   Pa. 
Miller,    George   A.,    Saline,    Mich. 

Miller,   Harvey   N.,    547   70th  Ave.,   West   Allis,   Wis. 
Miller,   Leon   W.,  850   N.   Columbus   St.,   Lancaster,   O. 
Miller,  Theodore  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mills,  Allison  C,  care  Judge  Wm.  C.  Mills,  Gloversville,  N.  Y. 
Mills,    Clarence    B.,    Office   of   Chief   of   Ordnance,   Wash.,   D.    C. 
Milton,    Frank,    403    Bunnell    St.,    Bridgeport,    Conn. 
Minton,  Henry  C,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mitchell,   Merle   S.,   Office  of   Chief  of  Ordnance,  Wash.,  D.   C. 
Mitchell,   Robert  W.,   53   Park  Ave.,   Winthrop,  Mass. 
Mitten,   Raymond   F.,    123   Dennison   Ave.,   Davenport,   la. 
Moch,  Edgar  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Moffett,   Milton    F.,    P.    O.    Box   28,    Silsbee,   Tex. 
Moomaw,    Elvin    B.,    824    Joplin    St.,    Joplin,    Mo. 
Mooney,    Frank   J.,    423    Moraine    St.,    Brockton,    Mass. 
Mooney,  James   L.,   3625   California  Ave.,   Pittsburgh,   Pa. 
Moore,   A.    Ralph,    82   Richards   PL,   West   Haven,   Conn. 
Moore,  Elmer  W.,  155  Bowen  Ave.,  Flushing,  L.  I.,  N.  Y. 
Moore,   George   C,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Moore,   Harold  A.,    127   N.   Dearborn   St.,  Chicago,   111. 
Moore,  William   R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Morgan,   Comer  W.,  904  Market  St.,  Kingston,  Pa. 
Morgan,   William    H.,    109    Forest   Ave.   W.,   Detroit,    Mich. 
Morlan,  Raymond  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morley,  Linford  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Morris,   David,   1705  Atlantic  Ave.,  Atlantic  City,  N.  J. 
Morris,   George  W.,   San  Antonio,   Tex. 
Morris,   Moe,  770   Park  Ave.,   Brooklyn,   N.   Y. 
Morrissey,  Hazen  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mortenson,    Peter   S.,   824   Manhattan   Ave.,    Brooklyn,   N.   Y. 
Mortimer,    Frank   D.,    129   N.   Salford  St.,   Phila.,    Pa. 
Morton,  Elbert  S.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Morton,    Roy    S.,    13   Vilsack   St.,   Etna,   Pa. 
Mott,   Merle  E.,    1329   N.   Broad   St.,   Phila.,  Pa. 
Moser,    Leo   C,   care   G.   A.   Dickerhoff,    Courtland,    Kans. 
Mosher,  Shirley  A.,  Mancelona,  Mich. 
Moyer,  Joseph  N.,  618  Arch  St.,  Perkasie,  Pa. 
Mozier,  Tom  A.,   Office  of  Chief  of  Ordinance,  Wash.,  D.   C. 
Mueller,  Lucian  W.,  1051  N.  Union  St.,  Decatur,  111. 
Muhle,   Henry   M.   N.   Madison   Rd.,    Blue   Ash,   O. 
Mulcahy,   Francis  A.,  80  West   169th  St.,  New  York,   N.   Y. 
Mulford,    Roland    H.,    815    Black    Bldg.,    Los    Angeles,    Cal. 
Mullaney,    Frank   P.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Munger,  Pliny  F.,  Jr.,  care  W.   L.   Hudson,   Harris  trust  &  Savings 

Bk.,    Chicago,    111. 
Munn,   William  H.,  73  W.   126th  St.,  New  York,  N.  Y. 
Munro,   Thomas,    Office   of   Chief  of   Ordnance,    Wash.,    D.    C, 
Murch,   Leslie   F.,    1319   Park    Rd.,   N.   W.,    Washington,   D.    C. 
Murphy,   Arthur    L'.,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Murphy,  Martin  I.,  322  12th  St.,  S.   E.,   Wash.,  D.  C. 
Murphy,   Robert   L.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Murphy,  Thomas  J.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Murray,  Harry  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Mustin,  Gilbert  B.,  4331   Baltimore  Ave.,  Phila.,  Pa. 
Myrberg,   Arthur  A.,   823   S.   Taylor  Ave.,   Oak  Park,   111. 
Nail,   James   E.,   Klamath   Falls,    Ore. 

Nance,  Archibald  W.,  Empire  Bldg.,  Room   1217,  Pittsburgh,  Pa. 
Naylor,  Elmef  M.,   5729  W.   Ohio  St.,  Chicago,  111. 
Nea,    Frank    S.,    Teaneck    Rd.,    Teaneck,    N.    J. 
Neill,  Edward  Ellington,    112  Orchard  Place,  Itahca,  N.  Y. 
Nelson,  Otiss,  901   S.  Park  St.,  Red  Wing,  Minn. 
Netcher,    Townsend,    Boston    Store,    Chicago    ,111. 
Neufold,  Henry  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Newell,    Beach,    1301    St.    Paul    St.,    Baltimore,    Md. 
Newman,   Bernard   E.,    5321    Harper   Ave.,   Chicago,    111. 
Newton,   Burkett  D.,   365   Moma  Drive,   Los  Angeles,  Cal. 
Nickel,   Henry   J.,   2319   Fatnall   St.,   Wilmington,   Del. 
Nicoll,  Alfred  V.,   Washingtonville,   N.   Y. 
Nicholoy,  William   E.,   Box  68,   Newark,   N.   Y. 
Nichols,  Loring  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Noll,    Roy    G„    Hannibal,    O. 

Nord,  Arthur  M.,   18   Bowen  St.,  Jamestown,  N.  Y. 
Norman,  Harold  W.,  Apt.   34,  Rose  Friend,  Portland,   Ore. 
Norman,   John   B.,   Office  of   Chief   of  Ordnance,    Wash.,   D.    C. 
Norton,  Ernest  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Norwood,  Raymond  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Nothnagle,    George    E.,    331    Barnum   Ave.,    Bridgeport,    Conn. 
Noyes,  Edward   R.,   62   Prospect   St.,   Whitinsville,   Mass. 
Nyman,    Carl   R.,   Ironwood,   Mich.. 
O'Brien,   Frederick,   112  W.   Adams   St.,    Chicago,   111. 


Second    Lieutenants— Continued 
O'Brien,  Harold  M.,  Edgewater  Beach  Hotel,  Chicago,  111. 
O'Connor,  Andrew  J.,  2269  Creston  Ave.,  Bronx,  New  York,  N.  Y. 
O'Connor,   Vernon   W.,    Renville,   Minn. 

Odell,   Turner   O.,   Office   of   Chief   of  Ordnance,   Wash.,   D.   C. 
O'Donnell,  John   E.,    151    Highland  Ave.,   Naugatuck,   Conn. 
O'Donnell,  Jeremiah  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Ogden,   Chauncey   M.,   Franklin,   N.   Y. 
Ogden,  Nelson  C.,  Wenonah,  N.   J. 

Ogilvie,   Robert   S.,   2133    Brighton   Rd.,   Pittsburgh,   Pa. 
O'Hanlon,  Porter  P.,  4300  Market  St.,  West  Philadelphia,  Pa. 
O'Hara,   James   H.,   Office   of   Chief   of  Ordance,   Wash.,   D.    C. 
O'Hara,    Neal    Russell,    135    S.    Main    St.,    Middleboro,    Mass. 
O'Hern,  Joseph  P.,  155  E.  Superior  St.,  Chicago,  111. 
Olds,    Everett    L.,    1081     Beacon    St.,    Brookline,    Mass. 
Oliphant,  Abner  C,  8105   Greenwood  Ave.,  Trenton,  N.  J. 
Ollis,  Clyde  L.,  P.   O.   Box  381,   Ord,   Nebr. 
Olmstead,    Roscoe  T.,    1424   N.    Franklin   St.,    Danville,   111. 
Olson,   George  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Olson,    Oliver   M.,    Alta,    Okla. 

Orms,    Charles   H.,   6501    Georgia  Ave.,  Wash.,   D.    C. 
Osborn,   Hugh  E.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Osborne,  Arthur  D.,  63  E.  56th  St.,  New  York,  N.  Y. 
Oschman,    Fred    G.,   8013    Forse  Ave.,   Cleveland,    O. 
Ostertag,  Joseph,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Otis,   Herbert   C,    5431    Woodlawn   Ave.,   Chicago,    111. 
Otis,   Hawley  J.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Owens,  Samuel  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Paddock,  John  R.,  Jr.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Page,  Ernest   F.,  4685  N.    16th  St.,  Philadelphia,  Pa. 
Page,   Edmund  P.,    1436  W.  St.,  N.   W.,   Wash.,   D.  C. 
Pagin,  John   B.,  234  N.  Catherine  Ave.,  LaGrange,  111. 
Palmer,   John   McK.,    32   Byers   St.,    Springfield,    Mass. 
Pappenheimer,   Jack,   46    Ponce   de   Leon   Ave.,   Atlanta,    Ga. 
Pardridge,   Lee  W.,   Chicago  Athletic  Assn.,   Chicago,   111. 
Park,  Robert  E.,  Jr.,   132  Claremont  Ave.,  Verona,   N.  J. 
Park,  Thomas  H.,    120  S.  2nd   St.,   Cedar  Rapids,   la. 
Parker,   Alban  J.,   Morrisville,   Vt. 

Parker,   Charles   O.,  206  E.   5th  St.,  Beardstown,  N.  J. 
Parnass,   Emanuel  R.,  5711  Indiana  Ave.,  Chicago,  111. 
Parr,   Donely  J.,   729   3rd  St.,   Marietta,   O. 
Parsons,  Munroe  H.,   West  Main   St.,  New   Britain,   Conn. 
Parsons,    Robert,    28    Mawney    St.,    Providence,    R.    I. 
Partington,   Harry    N.,   Office  of  Chief  of   Ordnance,    Wash.,   D.    C. 
Patten,  Ernest  L.  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Patterson,    Edward    W.,    5214    Chestnut    St.,    Phila.,    Pa. 
Pauch,  George,  2009  S.  Laflin  St.,   Chicago,  111. 
Payne,   Edward   B.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Payne,   Walter   R.,  833   Emerson   St.,   Saginaw,   Mich. 
Pearce,  Walter  H.,   338  West  4th  St.,  Rushville,  Ind. 
Pechin,  Samuel  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Perris,   Norris   M.,    10018  Westchester  Ave.,  Cleveland,  O. 
Pershing,  Frank  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Peters,  Raymond  W.,  6228  Westminister  PL,  St.   Louis,  Mo. 
Peterson,  Archie  L.,  226  7th  St.,  N.   E.,   Mason  City,   la. 
Petit,   Fernand,    1115    17th  St.,   N.   W.,   Washington,   D.    C. 
Petrie,   Howard   M.,   329   Stimson   St.,   Cadillac,   Mich. 
Pfingsten,    Paul    J.,    1230    Cornelia    Ave.,    Chicago,    111. 
Phelps,   Gleon   E.,    Office   of   Chief  of   Ordnance,    Wash.,    D.    C. 
Phelps,    Merrick   W.,    610    Runnymede    Rd.,    Dayton,    O. 
PhiLips,    Charles    S.,    201    Clinton    Ave.,    Oak    Park,    111. 
Phillips,    Robert  J.,    706    McDonough    St.,    Brooklyn,    N.    Y. 
Pickett,  Joseph  J.,   224    16th   St.,   Olean,   N.   Y. 
Piehl,    Gunard  A.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Pierce,  Leslie  M.,  127  W.  Durham  St.,  Mt.  Airy,  Phila.,  Pa. 
Piper,   Charles  J.,  Jr.,   2136   East  8th   St.,   Kansas   City,    Mo. 
Piatt,  Joseph   1322  6th   St.,   S.   W.,   Wash.,   D.   C. 
Poos,    Walter,    209    S.    Maple    St.,    Eaton,    O. 
Pope,  Thomas  E.,   106  Chestnut  St.,  Springfield,  Mass. 
Portal,   Robert  T.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Porter,  Harry   H.,   Gerlaw,   111. 

Porter,    Piiny    A.,    1003    Washington    St.,    Berlin,    Wis. 
Portman,   Harry   R.,   4549   Xaviet   St.,  Denver,   Colo. 
Poteet,   Barkley,   Roxton,   Tex. 

Powers,    John    E.,   943    N.    Karlow   Ave.,   Chicago,    111. 
Pragoff,  Henry  C,   176   L  St.,   South  Boston,  Mass. 
Prange,   Elmer  W.,  4545   Holly  Ave.,   St.   Louis,  Mo. 
Prater,  James  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Pratt,   Benjamin,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Pratt,   Joseph,    Glenn    Mills,    Pa. 
Pratt,    Verne   L.,   2906  6th  Ave.,   Rock  Island,  111. 
Prentice,  Clarence  O,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Preston,    Leo    L.,    1216   Third   Ave.,   Davenport,    la. 
Price,   Charles   V.,   4    Burwell    St.,   Little    Falls,    N.    Y. 
Prince,   Robert   K,    118   W.   Silver   St.,   Westfield,   Mass. 
Pritchard,   Richard   E.,   4    Forest  St.,   New   Britain,    Conn. 
Pruegart,  Joseph,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Prussing  Ernest  J.,   2827   Cambridge   Ave.,  Chicago,   111. 
Pryor,    Charles    S.,    Nevada,    Story    Country,    la. 
Pushee,  Roy  E.,  3  Randolph  St.,  Boston,  Mass. 
Pyle,     Frederick    L.,    708    Evans     Bldg.,     1420    New    York    Ave.. 

Wash.,    D.    C. 
Pyle,  Norris   H.,   3   North   Church   St.,   West   Chester,   Pa. 
Quennell,  Alvin  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Quigley,    James   J.,    2004    Green    St.,    Phila.,    Pa. 
Quill,  John  H.,   171   West  87th  St..  New  York,  N.  Y. 
Quimby,  Charles  W.,  57  Carroll  St.,  Manchester,  N.  H. 
Rafinski,  Clement  J.,   Center  St.,  Thomaston,   Conn. 
Ralston,  Carl  T.,  Caledonia,   111. 
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Rand,   Frank  H.,  451   E.  26th  St.,  Brooklyn,  N.  Y. 
Ranney,  Adelbcrt  E.,   141    King  Ave.,  Detroit,   Mich. 
Rapp,    Stephen   K.,   219   W.   81st   St.,   New  York,    N.   Y. 
Rasey,  Albert  L.,   298  Lyon   St.,   Milwaukee,   Wis. 
Rasmussen,   Robert   T.,   Office   of   Chief  of   Ordnance,   Wash.,    D.   C. 
Rathell,   Walter   P.,   21 11    South    Harwood    St.,    Dallas,    Tex. 
Rebman,   Paul   C,   3926   Spruce   St.,    Philadelphia,   Pa. 
Redding,  Alfred  M.,  906  S.  48th   St.,   Phila.,  Pa. 
Redeker,    Carroll   E.,    86    Lincoln    St.,    Clintonville,    Wis. 
Reebel,  Earle   P.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Reed,   Alonzo   B.,   221    Bruce   St.,    Lawrence,   Mass. 
Rehiaender,    Douglas   L.,    502    Madison    Ave.,    Albany,    N.    Y. 
Reilly,   James    D.,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Reilly,   Leo  M.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Reilly,  William  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Reinthal,   Arthur  J.,    1523   E.    Boulevard,    Cleveland,    O. 
Remote,   Charles  W.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Reynolds,  James  J.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Rhea,  John  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rice,   W.   O,  2404   Sheridan  Ave.,   S.,   Minneapolis,   Minn. 
Richardson,    Burdick   N.,    501    Lane    Bldg.,    Davenport,    la. 
Richardson,  Joseph  A.,  North  Side,   Pittsburgh,   Pa. 
Richardson,   Marion    B.,    326   State   St.,   Grove   City,   Pa. 
Richardson,  Ralph  K.,  372  South  Goodman  St.,  Rochester,  N.  Y. 
Riddell,  Archie  C,  818  Higgins  Bldg.,   Los  Angeles,  Cal. 
Ridgeway,   George   W.,   Office   of   Chief  of   Ordnance,    Wash.,   D.    C. 
Rieger,    Herbert   R.,   460   55th   St.,   Brooklyn,    N.    Y. 
Riffert,  John   S.,    333  Hamilton   St.,   Bound   Brook,   N.   J. 
Riggs,  Benjamin  H.,  47  Allen  Ave.,  Portland,  Me. 
Ringeling,   Henry   F.,   Halethorpe,    Md. 

Roberts,  Charles  P.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Roberts,  Charles  V.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Roberts,    Herbert   C,    City   Hall   Bldg.,    Sioux   City,    la. 
Roberts,  John  H.,  731   Humboldt  St.,  Denver,  Colo. 
Roberts,    LeRoy   H.,   217   Henry    St.,    South   Amboy,   N.    J. 
Robertson,  George,  3  Second  Ave.,  Atlantic  Highlands,  N.  J. 
Robinson,    Gilbert   A.,   Office  of   Chief  of   Ordnance,   Wash.,   D.   C. 
Robinson,   James   W.,   Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Robinson,  Maurice  R.,   715   Wallace  Ave.,  Wilkinsburg,   Pa. 
Robison,  John  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rochel,    Henry   J.,    care   Packard    Motor   Car   Co.,    Boston,    Mass. 
Rocke,  Lucian  L.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rogers,    Clayton   T.,   43    Grove   St.,    Ashville,   N.    C. 
Rogers,  Howard  H.,   care  Williams   White   &   Co.,   Moline,   111. 
Rogers,   Joseph   E.,   818   E.    35th   St.,   Brooklyn,   N.    Y. 
Rogers,    Samuel   E.,   602   Merchants   National    Bank    Bldg.,    Omaha, 

Nebr. 
Rohrbach,  Wallace  K„  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rokohl,  Paul  W.,  Manhattan  Ave.,  New  York,  N.  Y. 
Rorem,    Clarence    R.,    Mason    City,    la. 
Rorer,   Dwight   E.,    154   N.    21st   St.,   Philadelphia,   Pa. 
Rose,   Clarence  J.,    1339   3rd   Ave.   N.,   Fort   Dodge,   la. 
Rose,   Russell  A.,    1720  N.   Harwood   St.,  Dallas,  Tex. 
Rosenberg,  Harry  O.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Rosin,   Meyer  W.,   1244  N.   Western  Ave.,  Chicago,  111. 
Rose,  John   P.,    624  Market   St.,  Louisville,   Ky. 
Ross,  Thurston   H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Ross,  Water  C,  31 19  Cedar  St.,  Milwaukee,  Wis. 
Ross,    William,    Office    of    Chief   of    Ordnance,    Wash.,    D.    C. 
Ross,   William    H.,    Proving   Grounds,    Sandy    Hook,    N.    J. 
Roth,    Simon,    648   S.    Seneca   Ave.,   Alliance,    O. 
Rouland,  Harold  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Rowe,  James  G.,  Jr.,  Brookdale  Farm,  Red  Bank,  N.  J. 
Rowell,   George    B.,   Orleans,    Vt. 

Rubin,   Louis,   Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Ruder,  Ernest  M.,  230  N.  3rd  St.,  Hamilton,  O. 
Rudnick,    Louis,    109    Cole    Ave.,    Williamstown,    Mass. 
Rudy,   William   F.,   Office   of  Chief   of   Ordnance,    Wash.,   D.    C. 
Ruth,   Charles   W.,   Jr.,   904   S.   Conestoga   St.,   W.    Phila.,   Pa. 
Rutledge,   Thomas   F.,    1226   Park  Ave.,   New   York,    N.   Y. 
Ryan,   Frank  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sackett,  Fred  W.,  915   Oak  St.,  Danville,   111. 
Samuelson,  Raphael,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sanderback,   Adrian    F.,   44    Ruth    St.,    Pittsburgh,    Pa. 
Sanderson,  Everett,  91   Wall  St.,   New   York,  N.   Y. 
Sandford,   William   P.,   Office  of  Chief  of   Ordnance,   Wash.,   D.   C. 
Sangdahl,   George  S.,   30  Church   St.,   New  York,  N.   Y. 
Sandvold,  Conrad  E.,  Moorhead,  la. 
Saum,   James   S.,    Adair,    la. 

Saunders,   Fred   S.,   Office  of  Chief  of   Ordnance,   Wash.,   P 
Savale,    George    H.,   45    Pompton    Road,    Haledon,    N.   J. 
Sawyer,    Guy    E.,    362    Broadway,    South    Haven,    Mich. 
Sawyer,    Thomas   M.,    134    So.    Howell    St.,    Hillsdale,    Mich. 
Sayres,   Stanley   St.   C,    Pendleton,   Ore. 

Scattergood,  Charles  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Schafer,  Alvin  J.,   Office  of  Chief  of  Ordnance,    Wash.,   D.   C. 
Schaller,   John    G.,    Office   of  Chief  of  Ordnance,   Wash.,   D.    C. 
Scheib,    Donald    D.,    11 02   Lincoln   Ave.,   Urbana,    111. 
Schell,  Herbert  H.,  care  Hope  Webbing  Co.,  Pawtucket,  R.   I. 
Schiller,  Robert  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Schimpeler,   Ernest    F.,   330   Birchwood   Court,   Louisville,    Ky. 
Schladt,   George  J.,   Y.    M.   C.   A.,   New   Brunswick,   N.   J. 
Schlereth,  George,  907  E.   Main  St.,  Columbus,  O. 
Schlosser,    Paul    S.,    8th    &    Chew    Sts.,    Allentown,    Pa. 
Schmidt,   Carl   O.,    184   16th   St.,   Wheeling,   W.    Va. 
Schoenhut,  Harry  E.,  Adams  &  Sepvivia  St.,  Philadelphia,  Pa. 
Schoolfield,  John  LaF.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Schrader,  William  A.,   1523  E.   Eldorado  St.,   Decatur,   111. 


Second     Lieutenants — Continued 
Schroeder,    Frank    G.,    Perham,    Minn. 

Schubert,    Louis   E.,   24    The    Marietta   Apt.,    Indianapolis,    Ind. 
Schuedding,   Edward   C,  4607  A   Pope  Ave.,   St.    Louis,   Mo. 
Schuler,  John  H.,  603  S.   nth  St.,  Gadsden,  Ala. 
Schulte,  Walter  C,  909  McDougall  Ave.,  Detroit,  Mich. 
Schultheis,   Leo,    125    75th    St.,    Brooklyn,    N.    Y. 
Schultz,   Stanley   C,   Office  of  Chief  of  Ordnance,   Wash.,    D.    C. 
Schuncke,  William,   10  Augusta  Ave.,  Baltimore,   Md. 
Schweitzer,     Benjamin     C,     Office    of    Chief    of    Ordnance,     Wash., 

D.    C. 
Scott,    J.    M.,    East    1844    >'2th    Ave.,    Spokane,    Wash. 
Scotton,   John   L.,   R.    F.    D.    1,    Saybrook,   111. 
Seaberg,    Grove   E.,   2523   N.    Spaulding   Ave.,   Chicago,    111. 
Sencenbach,   Charles   F.,   25   Washington    St.,    Bath,    Pa. 
Servais,   Louis  J.,   Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Shanley,  William  C,   271    West  72nd   St.,  New  York,   N.   Y. 
Shapiro,    Louis,    27    School    St.,    Boston,    Mass. 
Sharp,  Wesley  M.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Shea,   Michael  J.,   320  'Franklin    St.,    Springfield,   Mass. 
Shedd,   Clifford  E.,   312  N.   33rd  St.,  W.   Philadelphia,   Pa. 
Sheffler,   Morris,  224  S.   59th  St.,   Philadelphia,  Pa. 
Sheldon,  Everett  L.,  1   Green  St.,   Claremont,  N.  H. 
Shelley,  John   H.,   Office   of  Chief  of   Ordnance,   Wash.,    D.    C. 
Sherrerd,   Norman   D.,   133  Euclid  Ave.,   Haddonfield,  N.  J. 
Shiely,  Albert   R.,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Shinn,  Wilbur  H.,   713   Maryland  Ave.,   Fairmont,   W.   Va. 
Shoeber,    Samuel    L.,   Jr.,    Broadmoor,   Colorado    Springs,    Colo. 
Shreffler,  James  E.,  4th  St.,  Coshocton,  Ohio. 
Shriner,   Edward   C,  Jr.,   607   Dumbarton   Ave.,    Baltimore,   Md. 
Shryock,   James   N.,    Office   of   Chief   of    Ordnance,    Wash.,    D.    C. 
Sibley,  Homer  T.,  Newport,  N.  H. 

Siefkin,    Forest  D.,    Office   of   Chief   of   Ordnance,    Wash.,    D.    C. 
Silk,  Eugene,   Office  of  Chief  of  Ordnance,   Wash.,   1).   C. 
Silpath,    Walter   H.,   5520   Catherine    St.,    Phila.,    Pa. 
Simmons,  Thomas  B.,  306  First  National  Bank  Bldg.,  Denver,  Colo. 
Simmo.is,   Willard   L.,   2806   Columbus  Ave.,   Phila.,   Pa. 
Simms,   Robert  C,   7030  Chappel  Ave.,  Chicago,  111. 
Simpson,  Leigh  R.,  R.   F.  D.   3,   Owosso,  Mich. 
Simpson,  Leland  J.,  '/22  W.   7th  St.,  Cedar  Falls,  la. 
Simpson,    Richard    H.,    Office   of   Chief  of   Ordnance,    Wash.,    D.    C. 
Sipe,   Charles  A.,  McConnelsburg,   Pa. 
Sitton,  William  A.,  810  8th  St.,  Sacramento,  Cal. 
Sieberg,  Conrad  F.,  Office  of  Chief  of  Ordnance,  Wash.,  I).   ('. 
Skinner,    Ernest    D.,    Saline,   Mich. 

Skinner,    Harlan    C,    452    Roslyn    Place,    Chicago,    111. 
Slater,    Raymond   J.,   205    Southampton    St.,    Buffalo,   N.    Y. 
Sloan,   Everett  A.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Sloahe,    George,    410    Park   Ave.,    New    York,    N.    Y. 
Smelker,    William    W.,    Office    of   Chief   of   Ordnance,    Wash.,    1).    C. 
Smith,  Charles  G.,  300  S.  Queen  St.,  Martinsburg,  W.  Va. 
Smith,   Clement   C,   Bristol,   Vt. 

Smith,  Donald   F.,  2251    Glenwood  Ave.,  Toledo,    O. 
Smith,  Earl  E.,  Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Smith,   Ernest   S.,    1544   Jonquil  Terr.,   Chicago,    111. 
Smith,    Frank   A.,   Office   of  Chief   of   Ordnance,   Wash.,    D.    C. 
Smith,   Fred  S.,   Green   St.,   Lisbon,  O. 
Smith,     George    H.,    National    Lamp    Works    of    Gen.     Elec.     Co.. 

Cleveland,  O. 
Smith,    Harold    J.,    811    Lakeside    Place,    Chicago,    111. 
Smith,    Harold    L.,    710    N.    Lafayette    Blvd.,    South    Bend,    Ind. 
Smith,   John   H.,    Office  of   Chief  of  Ordnance,   Wash.,   D.    C. 
Smith,   Joseph    G.,    Pierre,    S.    D. 

Smith,  Ray  W.,  Room  932,    in    W.   Washington   St.,   Chicago,   111. 
Smith,   Richard   G.,  Office  of   Chief  of   Ordnance,   Wash.,   D.   C. 
Snell,   Fred   H.,    1124  Jackson   St.,   Cincinnati,   O. 
Snider,    Henry    C,    Kalona,    la. 

Snow,    Edward    L.,    1001    Grande    Ave.,    Meridian,    Miss. 
Snyder,    Clifford    L.,    240    Pallister    Ave.,    Detroit,    Mich. 
Snyder,    Elvan    B.,    200    Garfield    Ave.,    Elkhart,    Ind. 
Snyder,    Floyd    W.,    Wyalusing,    Pa. 
Snyder,   Lorenzo   D.,    1213   K   St.,   S.   E.,  Wash.,   D.   C. 
Snyder,  Theodore  R.,    1137  Harrison  St.,   Frankford,   Phila.,   Pa. 
Sockrider,   Benjamin  T.,  816  C.   St.,  S.   E.,  Washington,   D.   C. 
Sommer,    Max    H.,    164    North    21  St    St.,    Portland,    Ore. 
Sorenson,  Louis  A.,  7222  S.   Chicago  Ave.,  Chicago,   111. 
Spackman,   George  D.,   553   Chestnut  St.,   Coatesville,  Pa. 
Sparks,   Denton   H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Speer,  Earl  L.,   Quincy,    Mich. 

Spooner,  William  B.,  318  W.   57th  St.,  New  York,  N.  Y. 
Spritz,    David    H.,    505    Main    St.,    Terre    Haute,    Ind. 
Sproul,  Earl   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Squires,    Omar    G.,    Franklin,    O. 

Stadiger,    Norman,    4262   Parkside   Ave.,    Philadelphia,   Pa. 
Stafford,  William  D.,  Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Stahl,   Irwin   L.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Stahl,    John    W.,    Culbertson,    Mont. 

Stanley,  John  W.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Stannard,   Ronald   F.,    1120   Fairview   Ave.,   8   Pasadena,    Cal. 
Stapleton,    Edward    J.,    211    Beech    St.,    Holyoke,    Mass. 
Starr,   Graham,  American  City   Bureau,  Tribune   Bldg.,   New   York. 

N.   Y. 
Steele,   Maurice   G.,    119   S.    Beacon   St.,   Hartford,   Conn. 
Stein,  Herbert  E.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Steinberg,  Sidney   F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Steketee,   Harold  A.,   10  Terrace  Ave.,  S.   E.,  Grand   Rapids,   Mich. 
Sterner,    Edward   J.,    26    S.    10th   Ave.,    Bethlehem,    Pa. 
Stevens,   Harley    P.,   315    Calvert  Ave.,    Detroit,    Mich. 
Stevenson,  Frank  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
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Stewart,   Louis  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Stewart,  John,   Office  of  Chief  of   Ordnance,' Wash.,   D.   C. 
Stieglitz,   Alwin   G.,  411   West   End  Ave.,   New   York,   N.   Y. 
Stigler,    Roy    C,    Office   of    Chief   of   Ordnance,   Wash.,    U.    C. 
Stillman,    Karl    G.,    154    W.    Broad    St.,    Westerly,    R.    I. 
Stimpson,   Walter  W.,   Mineville,   N.  Y. 

Stitt,  Edward  W.,  Jr.,   1543  St.  Nicholas  Ave.,  New  York,  N.  Y. 
Stoddard,  Alfred   L.,  care   Fairbanks  Morse  &  Co.,  900  S.   Wabash 

Ave.,   Chicago,   111. 
Storms,  Charles  P.,  Oradell,   N.  J. 
Stover,  Harry  U.,   1829  F.   St.,  Sacramento,  Cal. 
Strain,   Russell    L.,    1614   Indiana  Ave.,    New    Castle,   Ind. 
Straugh,  Joseph  M.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Strauss,  Ober  G.,  care  K.   W.   Ballentine,   Middlesex,  N.  C. 
Strawn,   Floyd  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Stroemer,  Henry  O.,  3268  Fullerton  Ave.,  Chicago,  111. 
Strong,  Theodore  S.,   2343   Grandview  Ave.,   Cleveland,   0. 
Strudel,   John   W.,    Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Sturtevant,   Warner   B.,    1063    Worthington   St.,   Springfield,   Mass. 
Sullivan,   John    T.,    Office    of    Chief   of   Ordnance,    Wash.,    D.    C. 
Sullivan,    Thomas    F.,    61 16    Rhodes   Ave.,    Chicago,    111. 
Sutter,   John,    Office    of    Chief    of    Ordnance,    Wash.,    D.    C. 
Sutton,  Edward  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Sutton,    Frederick,    14    Vernon    Place,    Stamford,    Conn. 
Sutton,   Willis    D.,    26    Belmont   Terrace,    Yonkers,    N.    Y. 
Swanker,   Sidney   E.,   357   University   Ave.,  Rochester,   N.   Y. 
Swann,  Thomas   B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Swanson,  Victor  E.,  7416   Eberhurt  Ave.,   Chicago,  111. 
Sweeny,  Joseph  F.,  87  Forest  St.,  Rutland,  Vt. 
Swett,    George   R.,    Office   of   Chief  of   Ordnance,  -Wash.,   D.    C. 
Sword,   James    B.,    247    Hansburg   St.,    Germantown,    Phila.,    Pa. 
Synder,   George  M.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Talbot,  Claud  P.,   1 11   D  St.,  N.  W.,  Miami,  Okla. 
Talbot,    Nicholas    J.,    6416    Ingleside    Ave.,    Chicago,    111. 
Tapley,   Gilbert  H.,   12  Sylvan  St.,  Danvers,  Mass. 
Tapley,    Warren    L.,    308    Cabot    St.,    Newtonville,   Mass. 
Tappe,  Leonard  A.,   136  W.  Bremer  St.,  Cadillac,  Mich. 
Taylor,  Aaron  A.,  214  West  6th  St.,  Chattanooga,  Tenn. 
Taylor,   Carl   H.,    Office   of  Chief  of  Ordnance,   Wash.,   D.   C. 
Taylor,  George  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Taylor  Gordon   M.,   Office  of  Chief  of  Ordnance,   Wash.,   U.   C. 
Taylor,    Robert    P.    A.,    "Boxly,"    St.    Martins    Lane,    Chestnut    Hill, 

Phila. 
Teare,   Daniel   J.,   Augusta,   Wis. 

Teas,    Livington   P.,   26   S.   Richards   Ave.,   Atlantic   City,   N.   J. 
Tengwald,    Carl    Y.,    Hotel    Holland,    Medford,    Ore. 
Tevis,  Paul  G.,  1007  25th  St.,  Ues  Moines,  la. 
Thayer,   Charles  L.,   Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Theile,    Herbert,    Office   of   Chief   of    Ordnance,    Wash.,    D.    C. 
Tholen,    Charles   W.,    1009    S.    2nd    St.,    Leavenworth,    Kans. 
Thomas,  Charles  M.,   6441   Georgia  Ave.,  Washington,  D.   C. 
Thomas,   Edmund  A.,  243   Main  St.,   Plymouth,   Mich. 
Thomas,  Hampton   H.,   978   Summit  Ave.,   Milwaukee,   Wis. 
Thomas,    Harrison    McC,    1805    Commonwealth    Bldg.,    Pittsburgh, 

Pa. 
Thomas,    Philip    E.,    South   Highland   Ave.,    Merion    Station,    Pa. 
Thompson,    Alvin    G.,    68    Grove    St.,    Lowell,    Mass. 
Thompson,  David  A.,  56  Lexington  St.,  Watertown,  Mass. 
Thompson,   Dean  A.,  care  Minute  Tapioca  Co.,   Orange,  Mass. 
Thompson,   George   O,   Office   of  Chief  of  Ordnance,  Wash.,   D.   C. 
Thompson,   George   W.,   720   S.   Court   St.,   Montgomery,   Ala. 
Thompson,   John    Graham,    148    Newton    St.,    Eau    Claire,    Wis. 
Thompson,  John   S.,  Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Thompson,    William    H.,    Oakley,    Idaho. 
Thome,    Oscar   E.,   213    17th   Ave.,    Moline,    111. 
Thorne,    William   J.,    Unionville,    Pa. 
Thorpe,    Frank    O.,    Lamar,    Mo. 

Tibbetts,  John   M.,    Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Tice,  Eugene  F.,  219  N.  7th  Ave.,  Bethlehem,  Pa. 
Tidbal,  Charles  T.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Tieman,  John  J.,   4109   Ivanhoe   Ave.,   Norwood,   O. 
Tinsley,  William  W.,   2605   N.    12th  St.,    Birmingham,  Ala. 
Titus,  Robert  V.,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 
Todd,  James    G.,   55    Locust  Ave.,   New   Rochelle,   N.    Y. 
Tolin,  Theodore   L.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Toothe,  James  H.,  Madison,  N.  J  . 

Topkis,  Emile  V.,   420  W.   22nd   St.,   Wilmington,   Del. 
Tower,   Alexander   McJ.,  Jr.,    Office   of   Chief  of   Ordnance,    Wash., 

D.    C. 
Towner,   Russell   T.,    116  Houston   Ave.,   Muskegon,    Mich. 
Townsend,  Charles  B.,  331   N.   Main  St.,  Sycamore,  111. 
Travis,   Lawrence   L.,   3831    Wilcox   St.,   Chicago,   111. 
Treadway,    Heaton   I.,    Red   Lion   Inn,   Stockbridge,    Mass. 
Trenkman,   Edward,   Office   of  Chief  of   Ordnance,   Wash.,   D.    C. 
Treuhaft,  Alexander  A.,  3765   Mayfield  Road,  Cleveland  Heights,  O. 
Trommer,  Charles  E.,  21   N.  4th  St.,  Camden,  N.  J. 
Trostle,  Joseph  B.,  State  St.,  Lemoyne,  Pa. 
True,   Augustus   S.,   54    Lake   St.,   Arlington,    Mass. 
Tuckerman,  Arthur,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Turnbull,  George  W.,  Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Turner,   Edward  W.,   Deposit,   N.   Y. 

Turrill,    Frederick    D.,    604    Third    Ave.,    Detroit,    Mich. 
Tyner,    Rochard   H.,    Canandaigua,    N.    Y. 
lTlmer,   Charles   A.,   Lisbon,   N.    D. 
Upton,   Frederick  S.,  St.  Joseph,  Mich. 

Valentine,   Earl   M.,    165   Amboy  Ave.,    Woodbridge,   N.   J. 
Vance,  Richard  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Van   Haaften,  Ivan,  211   Hemingway  Ave.,   East  Haven,    Conn. 


Second    Lieutenants — Continued 
Van    Name,    Frederick    W..    Office    of    Chief   of    Ordnance,    Wash., 

D.   C. 
Van  Reed,  Clyde  S.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Van  Roden,  Frank,  Jr.,  6300  Drexel  Rd.,  Phila.,  Pa. 
Van   Toor,  James   £.,   660  49th   St.,    Milwaukee,   Wis. 
Van  Vechten,  James  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C 
Van  Vleck,  Arthur  N.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Van  Vliet,   Rutherford,   558   Lane  Ave.,   Grand   Rapids,   Mich. 
Vaughn,   Norman    D.,    83   Cedar   Park,   Melrose,    Mass. 
Vawter,   Harry   M.,   273   Morton   Ave.,   Benton    Harbor,   Mich. 
Vibe.ius,  John  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Vonachen,    Frank  J.,   284   W.    Hancock   St.,   Detroit,   Mich. 
Vreeland,  James  F.,   239  W.   72nd  St.,  New  York,  N.   Y. 
Wager,    Louis   C,   409   Pierce   Ave.,   Houston,   Tex. 
Wagner,   Ludwig,   801    W.   Cross   St.,    Baltimore,   Md. 
Wakeman,    Tallmadge    N.,    Office    of    Chief    of    Ordnance,    Wash., 

D.   C. 
Walk,   Claude   M.,   Office   of   Chief  of  Ordnance,   Wash.,   D.    C. 
Walker  John    C,   Office   of  Chief  of   Ordnance,   Wash.,    D.    C. 
Wall,   Stuart  S.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Wallace,  John  H.,   1005    12th  Ave.,  S.,   Birmingham,  Ala. 
Walthall,   Frank   W.,   843    Courtland  Ave.,   Macon,   Ga. 
Waltman,    William    C,    Victoria,    Va. 

Wanner,    Albert    S.,    2400    Oliver    Bldg.,    Pittsburgh,    Pa. 
Warburton,    Frederick    B.,    243    Summer    St.,    Paterson,    N.    J. 
Washburn,  Duane  E.,  Office  of  Chief  of  Ordnance,   Wash.,  D.  C. 
Washburn,  Kendrick  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Waters,   Everett   O.,    126   Claremont   Ave.,   New   York,   N.   Y. 
Watson,   Harley   A.,   First   National   Bank,   St.   Louis,   Mo. 
Watzek,  John   W.,   Jr.,   701    Gasco   Bldg.,   Portland,    Ore. 
Waugh,    Willard    M.,    1026    N.    Madison   Ave.,   Peoria,   111. 
Webb,  Edward  R.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Webb,  Jervis  B.,  36  Orchard  Place,  Battle  Creek,  Mich. 
Webster,   Charles  A.,   515   Turks  Head   Bldg.,  Providence,   R.   I. 
Weeks,  Charles  H.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Weeks,  Harold  J.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Weeks,  James  R.,   Office  of  Chief  of  Ordnance,  Wash.,  D.   C. 
Weeks,    Pickney,    211    Pine    St.,    Monroe,    La. 
Weil,   Chester  L.,  352   Orange   St.,   New  Haven,   Conn. 
Weil,  Earl  D.,   11 12  E.   52nd  St.,   Chicago,   111. 
Weinberger,    Gustav  A.,   79   Webster  Ave.,  Jersey   City,  N.  J. 
Weinbrenner,   Harry,   3062   N.   Sydenham   St.,   Phila.,   Pa. 
Welch,  Gerald  E.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wells,  Clark  J.,  Ireton,  la. 

Wells,   George    F.,   807    W.    nth   St.,   Erie,   Pa. 
Wells,   Gilbert    B.,   Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Wells,   Joseph   C,   295    Louise  Ave.,   Detroit,   Mich. 
Welsh,   Hugh  C,   Haskell,  Tex. 

Wessels,   Charles   D.,    151    King  Ave.,   Detroit,  Mich. 
Wessman,  Robert  H.,  531  W.  37th  St.,  care  J.  F.  Tapley  Co.,  New 

York,   N.   Y. 
Wetherbee,    Dana  A.,    La   Cresenta,   Cal. 
Wheeler,    Charles   E.,   2010    Sherman   Ave.,   Evanston,    111. 
Wheeler,   Harold   E.,   Office  of  Chief  of  Ordnance,   Wash.,   D.   C. 
Wheelock,  John   F.,  Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Whitacre,   John    B.,    1435    N.    Market    St.,    Canton,    O. 
Whitcomb,    William    H.,   447    Shelton    St.,    Bridgeport,    Conn    . 
White,  George  A.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
White,  James   F.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
White,  James  H.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
White,   John    H.,    311    Corbett    Bldg.,   Portland,    Ore. 
White,  William  A.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Whitehead,  John  J.,  Jr.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Whitehead,   Thomas   C,   376   Seminole  Ave.,   Detroit,   Mich. 
Whiteside,   Robert  M.,  20  N.   Steele  St.,  Tacoma,  Wash. 
Whiteside,    Roy   A.,   923   26th   St.,   Moline,   111. 
Whitelock,   Claude  J.,   Victorville,   Cal. 

Whitney,   Floyd   G„   Office  of  Chief  of  Ordnance,   Wash.,   D.    C. 
Whitney,   Frederic   R.,   Office  of   Chief  of   Orndance,   Wash.,   D.   C. 
Whittlessey,    Derwent   S.,    1815    Elm    St.,    Rockford,    111. 
Whelden,   Richard   G.,    Ludlow,   Vt. 

Wiegman,  Archie  D.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wiggin,    Paul   F.,   Office   of   Chief  of   Ordnance,    Wash.,   D.    C. 
Wigton,    Cleon    F.,    Britt,    la. 

Wilcox,   Byron   L.,  829  Linden  St.,   Scranton,  Pa. 
Wild,    Erwin    K.,    442    S.    4th   Ave.,   Ann    Arbor,    Mich. 
Wilder,   Benjamin  H.,   P.   O.   Box  183.  Fort  Edward,  N.   Y. 
Wilkins,    Bernard,    88    East   9th    St.,   Atlanta,    Ga. 
Willard,  Everett  C.,  172  Ellsworth  Ave.,  New  Haven,  Conn. 
Williams,   Charles  A.,   2910   West  45th   St.,   Minneapolis,    Minn. 
Williams,   Edward   I.   F.,  42  Circular  St.,   Tiffin,   O. 
Williams,  Harold  B.,   134  Frazier  St.,   State  College,  Pa. 
Williams,  James  P.,   Orlando,   Fla. 

Williams,  Lee  H.,  care  Robert  N.   Bassett  Co.,  Derby,  Conn. 
Williams,   Ralph  H.,   208  Ashmont  St.,   Boston,   Mass. 
Willis,   Albert  E.,  Jr.,    129    Oakland  Ave.,   Rock  Hill,    S.    C. 
Wilmot,    Charles    T.,    123    Walnut    St.,    Holyoke,    Mass. 
Wilson,   Edgar   M.,   98  W.    Baltimore  Ave.,   Lansdowne,   Pa. 
Wilson,  Herman  B.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wilson,    Louis    E.,    615    Stearns    Bldg.,    Springfield,    Mass. 
Wilson,   Walter  T.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Wiss,    Norman    F.,   33   Littleton  Ave.,    Newark,   N.   J. 
Wiswall,    Harold    C,    165    Grove    St.,    Wel'esley,    Mass. 
Witherow,  Kenneth  C,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Witt,    Hugh   E.,    30    N.    Main    St.,    Winchester,    Ky. 
Witter,   Lawrie   L.,    117    Howard    St.,   Wellsville,   N.    Y. 
Wolaver,    Earl    S.,    514    W.    Oliver    St.,    Owesso,    Mich. 
Wold,    Henry,    11 27    Fifteenth   Ave.,    Seattle,    Wash. 
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Second    Lieutenants — Continued 
Wolff,  Richard  A.,  405   Lexington  Ave.,  New  York,  N.   Y. 
Wolfstein,   George  W,    1330  Pine   St.,   Phila.,  Pa. 
Woll,   Adolph,   Church   &  Tacony   Sts.,   Phila.,   Pa. 
Wood,  Lawrence  M.,   Office  of  Chief  of  Ordnance,  Wash.,   D.   C. 
Woodard,  Clement  M.,  620  Otsego  St.,  Havre  de  Grace,  Md. 
Woodmansee,   Charles   M.,  care   Standard  Oil  Co.,  Des  Moines,  la. 
Woolworth,    Harry    G.,    Office   of   Chief  of   Ordnance,   Wash.,   D.    C. 
Wooster,  William  W.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Worden,   Fred  L.,  4512  Clayton  Ave.,   St.    Louis,  Mo. 
Worth,   William  A.,   Coatesville,   Pa. 

Worthington,  Harry  T.,  Hilltop  Park,  Mt.   Washington,   Md. 
Wray,   Daniel  F.,   Office  of  Chief  of  Ordnance,  Wash.,   D.  C. 
Wright,  Arthur   R.,   036   Hamilton   Ave.,    Detroit,   Mich. 
Wright,  Donald   McC,   Office  of  Chief  of  Ordnance,   Wash.,  D.   C. 


Second   Lieutenants — Continued 
Wright,  Kirby  V.,   109   N.   Gross   St.,  Phi'a.,   Pa. 
Wright,    Philip    N.,   care    Detroit  Truck   Co.,   Detroit,   Mich. 
Wright,   Waldo  C,   402   Oak   St.,  Johnstown,   Pa. 
Wright,  William  F.,  Office  of  Chief  of  Ordnance,  Wash.,  D.  C. 
Wuerker,   Adolph  K.,   311    Prospect   St.,  Alton,   111. 
Yerkes,  William  C,  6604  Lownton  Ave.,  Oak  Lane,  Phila.,  Pa. 
Young,  Carl  F.,   Green   Bay,  Wis. 

Young,    Bennett    B.,    4723    Woodlawn    Ave.,    Chicago,    111. 
Young,  James  B.,  575  Court  St.,  Salem,  Ore. 
Young,   Robert   T.,    Office   of  Chief  of  Ordnance,    Wash.,   D.   C. 
Young,   Vertreet,    Office   of   Chief  of   Ordnance,   Wash.,    D.    C. 
Zentner,  Jay   M.,    160  W.    119th   St.,   New   York,   N.   Y. 
Zierleyn,  Herman   C,   439   Houseman   B!dg.,   Grand   Rapids,   Mich. 
Zimmerman,  Arthur  C,    1850  Wayne  Ave.,   Dayton,   O. 
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